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Chapter 1:  Purpose, Need and Proposed Action 

Introduction 

Planning for the proposed Sagehen Project has been a unique undertaking, combining collaboration, 

science, and forest management in an interactive and novel way.  The proposal put forth in this 

document is the result of an extensive collaborative effort to design an integrated, innovative approach 

for applying the most recent science to enhance marten habitat, restore forest stand ecological 

conditions, and manage fire and fuels on national forest lands within the Sagehen Experimental Forest 

and adjacent Tahoe National Forest. This collaborative effort has included countless hours of fieldwork, 

analyses, meetings, and document reviews by all involved. The extensive efforts by all stakeholders to 

work hard and work together have resulted in the Sagehen Project proposal presented in this document. 

 

Most of the proposed Sagehen Project is located within the Sagehen Experimental Forest, which is 

under the management and direction of a partnership between the Forest Service’s Pacific Southwest 

Research Station (PSW) and the Tahoe National Forest (TNF), in strong collaboration with the University 

of California (UC) at Berkeley, which manages the Sagehen Creek Field Station in the center of the Basin 

under a Special Use Authorization. Experimental forests and ranges are intended to be living 

laboratories where Forest Service scientists and collaborators conduct research and demonstrate 

research results through experimental approaches that examine various land management and 

conservation strategies. These lands offer one of the few opportunities to conduct manipulative, 

innovative research that will produce scientific knowledge required for the stewardship of the Nation’s 

natural resources.  

The Sagehen Basin has been a managed forest for many decades. The contemporary condition of the 

forest in this area is a result of past forest management practices that are typical of conditions found 

throughout much of the Sierra Nevada. As such, the Sagehen Experimental Forest, with the wealth of 

scientific data that has been generated by researchers over the past several decades, provides rich 

opportunities for examining key relationships between stand density, risk of drought-related stress and 

mortality, and forest resiliency to disturbance. 

Experimental forests and ranges are also some of the few places where ecological research can be 

maintained over the long term. These areas are particularly important to study ecological processes that 

can only be revealed over long time periods. For example, climate change in recent decades and 

anticipated changes in the coming decades is expected to result in shifts in the precipitation regime for 

the Sierra Nevada Range. Snow pack, total precipitation, and the ratio of rain to snow are all expected to 

shift, resulting in possible greater moisture stress for vegetation during the summer drought period. 

Competition for available soil moisture will likely increase, particularly among the smaller trees that are 

now typically found in the Basin’s dense stands. Such ecological processes and conditions present a 

variety of management and concurrent research challenges and that can be addressed in the Sagehen 

Experimental Forest. 
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Background of the Sagehen Basin 

The Sagehen Basin is an approximate 9,000 acre watershed at the headwaters of Sagehen Creek, a 

tributary of the Little Truckee River, just on the east side of the Sierra Nevada Range. The Basin lies 

about 10 miles north of Truckee, California, on the west side of Highway 89. The Sagehen Basin and 

project area vicinity are depicted in Figure 1 below. 

UC Berkeley has operated the Sagehen Creek Field Station, in the center of Sagehen Basin, since 1951. 

As a result of the long history of research in the Basin and the ecological diversity there, in November 

2005 most of the area was designated an Experimental Forest, with the exception of two private timber 

company holdings in the southwest area of the Basin and a small remainder in National Forest System 

(NFS) lands of the Truckee Ranger District, TNF.  The Sagehen Basin has hosted hundreds of scientific 

studies over the last 60 years. The earliest studies were begun by P.R. Needham and A. Starker Leopold 

with groundbreaking fisheries and wildlife studies. The Field Station was incorporated into the UC 

Natural Reserve System in 2004. The Sagehen Creek Field Station has accumulated massive amounts of 

data, which contributes to its value for research. For example, daily weather records date back to 1953 

for a weather station established near the main Field Station. Snow telemetry (SNOTEL) records dating 

from 1978 are also available. In addition, the United States Geological Survey (USGS) has measured 

stream flow since 1953 and water quality since 1968. Water temperature is measured in several sites 

along Sagehen Creek and its tributaries. Groundwater depth and temperature are also measured. Other 
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routinely collected data include daily satellite imagery, seismic activity, and transects of tree sap flow 

data. 

Numerous fauna and flora studies have been conducted, many of which help to inform management 

strategies for the Basin and the Sierra Nevada Range.

-

-

Sagehen Creek 

because of its 

ecosystem values in the form of fens, unique plants, special geologic formations that support the fens, 

unique water chemistry that supports rare caddis flies, an assemblage of native fisheries, unique wildlife 

values, and historical logging values eligible to the National Register of Historic Places. Many studies 

have been conducted on macroinvertebrates, many of which were discovered and taxonomically 

defined from specimens collected in springs within the Basin. Long running and repeated studies include 

native fisheries and introduced trout research, songbird and cavity nesting bird monitoring in relation to 

areas unburned and burned in wildfires, small mammal/rodent trapping and monitoring associated with 

the Calhoun Lines that ran approximately 30 years, and studies on beaver populations that began in the 

1960s, just to name a few. In addition to the broad set of past and ongoing research projects, an 

expanding network of data collection instrumentation continues. This network includes a National 

Atmospheric Deposition Network (NADP) site, 11 meteorological towers ranging from 20 feet to 120 

feet in height, a wireless network that allows the movement of data, several transects of shallow and 

mid-depth ground water wells and wireless monitoring cameras, stream gauging and stage height 

recording, eddy covariance (eddy flux), and soil and atmospheric mercury deposition. These installations 

will continue to expand over time allowing for the collection and archiving of a broad range of long term 

data sets.  

Since 1978, the Sagehen Basin has been host to a number of crucial research studies on marten 

distribution, habitat use and preferences, and prey selection. Some notable theses and dissertations 

completed on marten in or adjacent to the Sagehen Basin include: An Ecological Study of the Marten in 

the Tahoe National Forest, California (Simon, 1980), Food Habits, Activity Patterns and Ectoparasites of 

the Pine Marten at Sagehen Creek, California (Zielinski, 1981), Pine Marten Habitat Preferences at 

Sagehen Creek, California (Spencer, 1981), The Ecology of the Pine Marten (Martes americana) at 

Sagehen Creek, California (Martin, 1987), and Pacific marten Distributions over a 28 Year Period: 

Relationships with Landscape Change in Sagehen Creek Experimental Forest, California, USA (Moriarty, 

2009). Many other subsequent publications were produced based on data presented in the above 

theses and dissertations.  

As in many places of the Sierra Nevada, the Sagehen Basin has also been subjected to numerous 

disturbances over time. For example, sheep, and occasionally cattle, actively grazed the area from the 

Gold Rush era, through the early 1990s. The Sagehen Basin was removed from the TNF grazing program 

in 2008. In addition, portions of the Basin have been subject to high-severity fire in the past, such as the 
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1928 Independence Fire, and most notably the Donner Ridge Fire that occurred in the fall of 1960 which 

burned approximately ⅓ of the Basin (2,500+ acres). 

Native American use of the Sagehen Basin was transitory in nature. It was only used intermittently for 

hunting and gathering, with primary use areas and camp sites further down Sagehen Creek in the 

Stampede Valley area (now covered by Stampede Reservoir). Cultural resource inventories have located 

very few prehistoric sites in the Basin, primarily consisting of sparse lithic scatters of local basalt 

toolstone. 

The Sagehen Basin was heavily logged from the 1870s through the 1930s. From the 1870s through 

1890s, the Banner Mill, a sawmill, was located within the Basin. During this time, sawtimber was cut and 

milled within the Basin, after which contractors came in and removed most of the remaining trees in cut 

areas for cordwood. After the Banner Mill closed, another private timber company, the Sierra Nevada 

Wood and Lumber Company, began removing sawtimber from the remaining sections in the Basin. A 

mainline railroad grade was pushed north through the Sagehen Basin. Harvesting by this company 

extended up in elevation to much of the red fir sawtimber in Section 10, Township 18N, Range 15E. By 

1931, the Company had begun to harvest the sawtimber within the Basin with early tractor based 

logging systems. From the 1890s through 1936, most if not all of the remaining saw (merchantable) 

timber was removed from the Basin. What remained was a scattering of second growth trees that grew 

in after the 1870s-1890s logging and the non-merchantable trees left after sawtimber removal from the 

1890s-1936 (Knowles, 1942, Myrick, 1992, Wilson, 1992). The Forest Service purchased the land in 1936. 

Trees remaining in 1936 became some of the legacy trees seen in the Basin today. 

Since 1936, there have been some logging and salvage operations conducted by the Forest Service, most 

notably post-fire salvage logging in the 1960s, the Golden Timber Sale in 1988, the Sagehen Salvage Sale 

in 1990, and the Sagehen and Spring Chicken Fuel Breaks in 1998 and 2002 respectively. The Golden 

Timber Sale was primarily a select and seed tree harvest over approximately 368 acres and resulted in 

the removal of approximately 34, 12-35 inch diameter at breast height (dbh) trees per acre. Partially 

overlapping this, the Sagehen and Spring Chicken Fuel Breaks (524 acres total) removed approximately 

200, 3-29.9 inch dbh trees per acre, although the vast majority of trees removed were less than 15 

inches dbh. The Sagehen Salvage Sale also partially overlapped the Golden and fuel break sales and it 

encompassed a total of 2,433 acres, although it is estimated that approximately 800 acres were directly 

affected with the removal of 1-5 greater than 15 inch dbh dead and dying trees per acre. It is estimated 

that, outside of stand replacing wildfire areas, approximately 1,700 acres have had some sort of timber 

harvest occur since the 1980s. This amounts to 28% of the NFS lands in the Sagehen Project Area, 

outside of stand replacing wildfire areas. 

Even with these activities and disturbances, there are portions of the Basin that have not seen active 

timber management since the Forest Service acquired the land. Fires have been actively suppressed, and 

dense forest conditions have developed in many places. It is estimated that approximately 4,500 acres 

have not been actively managed since Forest Service acquisition in 1936. 
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Need for the Sagehen Project 
 

This section describes why the Forest Service is proposing to take actions now in the Sagehen Basin to:  

 reduce hazardous fuel loadings and modify landscape-scale wildland fire behavior;  

 maintain and enhance habitat for the marten and other wildlife species associated with late 

seral forest habitat;  

 create heterogeneous forest stand conditions that would be expected to develop under an 

active fire regime; 

 enhance the ecological role of fire; and 

 restore declining aspen stands within unit boundaries. 

Reducing hazardous fuel loadings and modifying landscape-scale 

wildland fire behavior 

A large wildfire in the Sagehen Basin would likely have severe adverse effects on natural and cultural 

resources as well as human property and life. Large, uncharacteristically severe wildfires have occurred 

in and around the Sagehen Basin in the past, most notably the 1960 Donner Ridge Fire, which burned a 

total of approximately 44,000 acres under high fire intensities, including the southeastern one-third of 

the Basin. In addition, the 1928 Independence Fire burned approximately 3,900 acres along the 

northwestern area of the Basin. The majority of the Sagehen Basin has not burned for decades, resulting 

in high fuel loadings throughout the area. The southeastern portion of the Basin is extensively occupied 

by post-fire plantations, which are now nearly 50 years old, while much of the remaining area is 

occupied by densely stocked, primarily second growth conifer forest stands, which emerged after 

logging done from the 1870s through the 1930s, followed by decades of fire exclusion. The 

accumulation of forest fuels over time has created the potential for a large, severe wildland fire in the 

Sagehen Basin.  

There is substantial risk that a wildfire could start in the more populated areas located to the south of 

the Sagehen Basin during a period of low fuel moistures and be driven into the Basin by winds from the 

south or southwest. Under such a scenario, the fire entering the Basin would likely be characterized by 

extreme fire behavior, with long flame lengths and high rates of spread. Such a fire would be expected 

to spread in a manner similar to the historic Donner Ridge Fire or other more recent large fires in the 

Truckee/Tahoe area. There is also the possibility of a fuel-driven wildfire from the south and southwest 

in which fire would move through the even-aged plantations in the southeastern portion of the Basin. 

The high vegetation densities in these plantations, combined with the short distance from the ground to 

the live crowns of the trees, would cause the fire to spread rapidly. A secondary threat is a wildfire 

starting along Highway 89, which could be driven into the Basin by winds from the north/northeast.  

A rapidly spreading wildfire in the Sagehen Basin would adversely affect numerous ecological values, 

including high quality late seral habitat for the marten, California spotted owl, and northern goshawk as 

well as unique habitats, including aspen stands and fens. A severe wildland fire could have substantial 

adverse effects on riparian habitats and water quality in Sagehen Creek and its tributaries, the waters of 

which enter the Little Truckee and Truckee Rivers. The State of California has listed the Truckee River as 
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being “water quality limited” under Section 303 (d) of the Clean Water Act, and Sagehen Creek has been 

recommended for designation as a Scenic River under the Wild and Scenic River Act (USDA, 1999). 

Finally, the Sagehen Basin is eligible for listing as a National Historic District; a severe wildland fire would 

likely adversely affect the numerous cultural resources present in the Basin. 

Maintaining and enhancing habitat for the marten and other wildlife 

species associated with late seral forest habitat 

The Sagehen Basin currently provides habitat for Forest Service designated sensitive species associated 

with late seral forest conditions, most notably the Pacific marten (Martes americana), northern goshawk 

(Accipiter gentilis), and California spotted owl (Strix occidentalis occidentalis) The Basin contains one 

spotted owl and five goshawk designated protected activity centers (PACs) as well as one designated 

spotted owl home range core area (HRCA) associated with the spotted owl PAC. These areas provide for 

suitable nesting and foraging habitat for these species.  

While there are no formally designated marten use areas as there are for goshawk and spotted owls, the 

Sagehen Basin’s well documented history of marten research points to habitats and areas within the 

Basin that are particularly important to martens. These areas can be adversely affected by management 

activities, especially if marten needs are not considered in the design of the activities. In addition, the 

most recent study (Moriarty, 2009) documents a dramatic decrease in marten occurrence as compared 

to results from earlier studies. This information accentuates the need to maintain and enhance marten 

habitat within the Basin over both the short and long term. Where marten habitat falls within proposed 

treatment areas, the need to specifically consider marten requirements and habitat needs in the 

development of potential project prescriptions becomes critical.  

Because high value marten habitat (defined below in Table 1) is representative of habitat components 

and conditions that are important to other late seral species such as goshawk and spotted owl, 

maintaining and enhancing conditions for marten, along with protecting PACs, would also maintain and 

enhance habitat conditions for goshawks and spotted owls. 

A landscape configuration of areas of high value habitats (such as reproductive, resting, foraging, and 

nesting habitats), combined with other habitat types (such as more open areas that may provide habitat 

for prey species), is critical in maintaining and enhancing habitat conditions capable of supporting 

martens and other wildlife species that rely on late seral habitats. Action is needed to maintain existing 

high quality habitats by reducing the potential for uncharacteristically severe wildfire effects while 

enhancing both stand and landscape habitat conditions by (1) retaining and/or enhancing the Basin’s 

high value habitats for marten, goshawk, and spotted owl; (2) retaining and recruiting large trees and 

crown cover; (3) retaining and recruiting areas called dense cover areas (DCAs) that currently have 

dense, multilayered tree and vegetation conditions, and areas that provide early seral conditions 

suitable for prey species; (4) maintaining or restoring connectivity across or around areas of unsuitable 

habitat; (5) retaining and recruiting trees with decay and/or “defect” structures to support cavity 

development or platforms for denning, nesting, and resting sites; and (6) retaining and recruiting large 

and small dead wood features such as snags, high stumps/short snags, and down logs in various 

configurations. 
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Creating heterogeneous forest stand conditions that would be expected 

to develop under an active fire regime 

Past large uncharacteristically severe wildfires (specifically the Donner Ridge and Independence), 

combined with reforestation efforts 50 years ago, have resulted in the extensive plantations, consisting 

mostly of Jeffrey pine, that currently occupy the southeastern, northeastern, and northwestern areas of 

the Sagehen Basin. Dense second growth conifer stands occupy much of the remainder of the Basin and 

fire has been excluded from these natural stands for decades. Past fires, reforestation, timber 

harvesting, and fire exclusion have combined to create today’s simplified, relatively homogenous 

structure of the plantations and many of the Basin’s forest stands. 

The structure and tree species composition of the plantations and many of the Basin’s forest stands 

have made them vulnerable to a host of mortality factors, including drought stress, bark beetle 

outbreaks, disease, and the over-arching ramifications of climate change. Excessive tree mortality can 

have significant and long-term effects on forest structure and composition, and these conditions can 

exacerbate the threat of severe fire. Action is needed to develop forest stands that can be more resilient 

to this array of threats. Enhancing forest heterogeneity at both the stand- and landscape-scale; reducing 

stand densities in certain locations; and modifying tree species composition, for example, favoring more 

fire resilient pines on south facing slopes, could address these potential sources of mortality. Reducing 

stand densities would result in less competition for soil moisture resources and light, which would help 

accelerate the development of stands comprised of larger trees. By creating a more heterogeneous 

landscape, remaining trees and stands would be better able to cope with drought stress, insect 

infestation, and disease outbreaks. Climate change is anticipated to aggravate these stressors; hence, 

action is needed to enable stands in the Sagehen Basin to be more resilient under expected future 

conditions. 

Enhancing the ecological role of fire  

Fire plays a pivotal role in reshaping and maintaining forest ecosystems; however, fire has been 

excluded from the Sagehen Basin for many decades. Action is needed to jumpstart ecosystem processes 

that have been stalled by accumulating surface fuels and the absence of frequent burning (North 2006). 

Fire adapted ecosystems, like the Sagehen Basin, need fire as an active ecosystem process in order to 

improve or maintain fire resilient attributes. Low intensity surface fire would achieve many objectives 

intended for fire resilient forests, such as reducing surface and ladder fuels, increasing canopy base 

height (pruning lower limbs), and increasing the proportion of fire resistant tree species. A long-term 

goal is to return more frequent, low intensity fire to this Basin.  This cannot be achieved without some 

initial management action to reduce the excessive fuel loading that currently exists. 

Restoring declining aspen stands within unit boundaries 

Due to fire exclusion, some aspen stands in the Sagehen Basin have been overtopped by conifers. Thus 

these stands have a higher percentage of conifers compared to aspen, and have very little regeneration 

of aspens due to over-shading. Aspen habitat is particularly important for biological diversity and is 
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limited across the landscape. Actions to restore aspen stands within unit boundaries would help to 

enhance and perpetuate these highly diverse habitats over the long term. 

Purpose of the Sagehen Project 
 

The primary purpose of an Experimental Forest is to provide opportunities for research to address a 

wide variety of ecological questions in forest settings including response of forest systems to land 

management practices. A carefully designed research project, funded by a Joint Fire Science Program 

grant, was initiated by researchers from UC Berkeley in 2007 to examine the effects of a pattern of 

strategically placed area treatments (SPLATs) laid out across the Sagehen Basin. The concept of 

establishing a pattern of SPLATs across a landscape in order to modify landscape-level wildfire behavior 

has been developed through extensive computer simulations, and a number of scientific publications 

describe the prospects that this approach offers. However, little field testing of this concept has been 

executed. This study was designed to investigate how a SPLAT approach performs in the field, using 

carefully quantified conditions of fuels, canopy cover, and tree size distribution with field data and 

airborne Light Detection and Ranging (LiDAR) data (can be thought of as laser radar).  A key objective in 

meeting the need for action is to develop a landscape pattern of fuels treatments that would implement 

the conceptual fuels treatment strategy delineated in the UC Berkeley study. Forest management in the 

Sagehen Basin presents an ideal opportunity to field test, based on extensive pre- and post-treatment 

field data and more advanced computer modeling, the likely effects of such fuel treatments. 

Implementation of the treatments in the field would take this research a large step forward by allowing 

researchers to examine how an actual treatment regime performs. 

 

Notwithstanding the overarching SPLAT design, the setting of a vegetation and fuels management 

project within the Sagehen Experimental Forest further presents an unprecedented opportunity to test 

innovative ideas related to forest management, particularly in eastside forest stands. Another key 

objective for this project is to design, test, and apply vegetation and fuels management approaches that 

are congruent with principles put forth in An Ecosystem Management Strategy for Sierran Mixed-Conifer 

Forests (North et al. 2009), also referred to as General Technical Report (GTR) 220. This Report presents 

a comprehensive overview of the recent scientific literature regarding mixed conifer stands in the Sierra 

Nevada and its bearing on forest management approaches. The Report’s recommendations are aimed at 

enhancing forest resiliency, increasing stand and landscape scale heterogeneity, restoring the ecological 

role of fire to the landscape, and maintaining habitat for sensitive wildlife species in Sierra Nevada 

mixed conifer forests. Specifically for the Sagehen Project, objectives for sensitive species management 

focused on providing high quality marten habitat; providing protection for northern goshawk and 

California spotted owl protected activity centers (PACs); retaining and recruiting large trees and crown 

cover; maintaining and recruiting areas that currently have dense, multilayered tree and vegetation 

conditions, and areas that can represent early seral conditions suitable for prey species; maintaining and 

recruiting trees with structure to support cavity development or platforms for denning, nesting, and 

resting sites; and maintaining and recruiting large dead wood features such as snags and down logs. 
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Proposed Action 
 

Note to reader: As a response to comments raised, the proposed action has been slightly modified: Unit 

39 as described in the preliminary EA has been dropped from the proposed action. The acreages 

displayed in the section below and in Chapter 2 reflect the removal of this unit. In addition, effects of 

dropping Unit 39 on goshawk habitat in the NE Sagehen goshawk protected activity center (PAC) are 

addressed in the Biological Evaluation and summarized in Chapter 3 of this EA. Given that dropping Unit 

39 results in such a small change in the overall proposed treatment acreage (a decrease of 1.2 percent), 

other resource analyses presented in Chapter 3 continue to be based on the original assumption that 

Unit 39 would be underburned only, as initially proposed. Due to the small size of this unit and the 

original proposal to only underburn this unit, removal of Unit 39 will not measurably change the effects 

analyses detailed in the Project’s specialist reports and summarized in Chapter 3 of this document. 

 

In response to the purpose and need for action the Responsible Officials have proposed to carry out a 

variety of manual, mechanical and prescribed fire vegetation treatments on 2,621 acres of National 

Forest System lands within the 9,478 acre project area.  The proposed action was developed drawing 

from an extensive collaborative process with project stakeholders.  The collaborative process is 

described in more detail later in this section of the EA. 

 

The proposed action consists of the following primary vegetation treatments:   

 1,213 acres of  mechanical thinning and piling, 

 844 acres of mechanical thinning and mastication, 

 347 acres of hand thinning and piling,  

 132 acres of mastication only,  

 84 acres of underburn only, and  

 1 acre of mechanical thinning only. 

Follow-up vegetation treatments include pile burning and underburning in most units as appropriate as 

is displayed on Table 2.1 in Chapter 2.   

The Sagehen project area is sub-divided into 24 treatment units non-sequentially numbered 33 through 

282.  Each treatment unit is further sub-divided among several emphasis areas that remain constant 

throughout the project. Development of the emphasis areas is a key aspect of the proposed action.  

Emphasis areas 1-7 all share the common goals of 1) enhancing marten habitat, 2) forest stand level 

ecological restoration, and 3) fuels reduction; the difference between treatments in these emphasis 

areas is the priority given each above goal.  Emphasis area 8 has a unique project goal.  Each emphasis 

area is briefly described below: 

Emphasis Area 1:  This emphasis area contains high quality marten habitat and the primary 

management goals are the conservation and restoration of marten habitat values in both the 

near and long-term.  Secondary and tertiary goals include ecological restoration and fuels 



18 | P a g e  
 

reduction respectively.  Emphasis Area 1 includes 453 acres or 17% of the total treatment unit 

acres. 

Emphasis Area 2:  This emphasis area includes drainage bottoms with high quality marten 

habitat and consistent presence of lodgepole pines with dbh greater than 11 inches and 40% 

crown cover.  The primary goal is to manage for marten use, especially foraging habitat.  It is 

also important to manage for stand level ecological restoration and a heterogeneous forest 

followed by fuels reduction. Emphasis Area 2 includes 103 acres or 4% of the total treatment 

unit acres. 

Emphasis Area 3:  This emphasis area was eliminated and distributed between Emphasis Areas 1 

and 2.  See discussion of emphasis areas in Chapter 2 for rationale. 

Emphasis Area 4:  This emphasis area includes drainage bottoms that do not currently support 

high quality marten habitat.  Emphasis Area 4 is more variable in moisture conditions, 

vegetation types, position on slope and aspect.  The primary goal of emphasis area 4 is the same 

as for emphasis area 2:  to manage for marten foraging habitat, and also for stand level 

ecological restoration and a heterogeneous forest followed by fuels reduction. Emphasis Area 4 

includes 173 acres or 7% of the total treatment unit acres. 

Emphasis Area 5:  This emphasis area represents north facing slopes that are currently not high 

quality marten habitat.  The primary goal in this emphasis area is to work towards stand level 

ecological restoration, followed by marten habitat enhancement and fuels reduction.  Emphasis 

Area 5 is the largest of the emphasis areas and includes 996 acres or 38% of the total treatment 

unit acres. 

Emphasis Area 6:  This emphasis area represents south facing slopes with vegetation and soil 

types not considered high value marten habitat.  The primary goal in emphasis area 6 is fuels 

reduction, followed by producing heterogeneous forest stand conditions and then managing for 

marten habitat. Emphasis Area 6 is the second largest of the emphasis areas and includes 740 

acres or 28% of the total treatment unit acres. 

Emphasis Area 7:  This emphasis area represents ridge tops with vegetation and soil types not 

considered high value marten habitat.  The management goals for Emphasis Areas 6 and 7 are 

the same:  1) Fuels reduction, 2) heterogeneous forest stands, and 3) marten habitat.  Emphasis 

Area 7 includes 150 acres or 6% of the total treatment unit acres. 

Emphasis Area 8:  The only goal in this emphasis area is stand level ecological restoration of 

aspen stands; however, this goal is solely focused on a small forest stand scale, and does not 

represent all aspen stands within the project area.  Emphasis Area 8 includes 6 acres or less than 

1% of the total treatment unit acres. 

A detailed description of the proposed action, treatment methods, design features and management 

requirements is presented in Chapter 2.  A map of the proposed action is included in Appendix B. 
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History of the Proposed Action 

The Truckee Ranger District staff recognized the risk of another large wildfire and as a result began to 

actively pursue options to reduce the risk in 2003. The “Sagehen Project” began with the overall goal of 

reducing the potential of uncharacteristically severe wildfire effects through the implementation of fuels 

reduction treatments and management direction as laid out in the Sierra Nevada Forest Plan 

Amendment Record of Decision (SNFPA ROD 2004). The initial strategy proposed to reduce the risk of 

large scale wildfire was to designate SPLATs. SPLATs are intended to slow the spread and reduce the size 

and severity of a wildfire across a planning landscape as well as to modify fire behavior within the 

treatment areas. The assumption with SPLATs is that, given an effective treatment area shape and 

pattern, only a portion of the landscape needs to be treated and maintained to produce desired 

modifications in wildfire behavior over the entire landscape.  

To designate initial SPLATs, the Truckee Ranger District worked closely with the UC Berkeley Sagehen 

Creek Field Station beginning in 2004. The first draft of designating SPLATs involved drawing treatment 

areas, each averaging 100-300 acres in size, in a manner approximating a theoretical treatment pattern 

described in Finney (2001). This initial effort was done based solely on topography and natural or man-

made breaks in the continuity of vegetation; there was no consideration of land allocations or sensitive 

resources. Then, as laid out in the SNFPA ROD (2004), potential treatment areas (SPLATs) were modified 

based on direction to avoid sensitive areas such as California spotted owl and northern goshawk 

Protected Activity Centers (PACs) to the greatest extent possible. Concurrently with this modification, 

fire modeling, using the models FlamMap and FARSITE, was conducted to assess preliminary 

effectiveness. Further modifications were made 1) to eliminate areas of low fire risk such as high 

elevation areas, 2) to generally avoid sensitive plant or aquatic resources and cultural resource sites, and 

3) to refine SPLAT boundaries in areas where modeling showed a need for treatment based on projected 

fire behavior. In conjunction with this, opportunities to improve forest health and resiliency were also 

considered, typically tied in with reducing stand densities. By 2007, the final proposed SPLAT boundaries 

focused on treating areas that showed high fire intensities and provided opportunities to reduce stand 

densities, while avoiding many sensitive areas per direction in the SNFPA ROD (2004). 

Scientists from the University of California (John Battles and Scott Stephens) developed a research 

approach and collected vegetation and fuels data to examine the effects of SPLATs. From 2004-2008, 

the focus of the Project planning was to design fuels and forest health treatments within SPLAT 

treatment units. Upon the designation of the Sagehen Experimental Forest, the Truckee Ranger District 

also began to work closely with PSW to incorporate experimental forest objectives into project planning. 

Early in 2010, the Truckee Ranger District and PSW agreed to take a step back from the internal project 

planning that had been done to date. An expanded collaborative planning process was begun to engage 

all interested parties and stakeholders (public, private, and agency) to thoroughly examine the issues 

that pertain to fuels reduction management in light of new information in GTR 220, as well as 

information put forth in a master’s thesis titled American Marten Distributions over a 28 Year Period: 

Relationships with Landscape Change in Sagehen Creek Experimental Forest, California, USA (Moriarty, 

2009). The thesis documented surveys and inventories to determine American marten distributions 

within the Sagehen Basin, and how those distributions changed as compared to similar studies in the 
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1980s. Management implications were put forth to preserve and restore habitat and to increase the 

likelihood of marten persistence within the Basin. A grant was obtained from the Sierra Nevada 

Conservancy to support an independent facilitator and the collaborative effort was launched in May of 

2010.  

How the Proposed Action was Developed through Collaboration 

Collaborative Process 

In May 2010, a collaborative planning process was begun to engage all interested parties and 

stakeholders (public, private, and agency) to examine issues that pertain to fuels reduction management 

and to consider new information. Approximately 140 potentially interested and affected parties were 

initially invited to participate in the process. Since May 2010, approximately 20-60 people (average of 

25), representing local city, county, and state agencies, other federal agencies, environmental groups, 

private companies, universities and research, Forest Service research, and interested citizens have 

routinely and actively been participants in the collaborative process. 

One constraint was placed on the collaborative effort: proposed activities would be limited to the areas 

covered by the prior (2004-2008) planning effort and data collection areas, where a suite of survey 

activities had already been completed. The primary reason for this limitation was to avoid the need for 

and costs of additional surveys and inventories. Opening up the planning process to the entire Sagehen 

Basin would have added significant costs and time to the process and the Forest Service (PSW and 

Truckee Ranger District) did not have the funds or timelines that would allow additional surveys at that 

time. With that one caveat, the Collaborative Planning process began to explore all the issues that the 

collective body considered meaningful and necessary to address as part of a forest or fuels management 

project.  

The Collaborative Planning process for the Sagehen Project was intended to generate comprehensive 

stakeholder participation and input. This was used in defining approaches for implementing vegetation 

and fuels management and ecological restoration activities and methods. In general, the goal of a 

collaborative process is to reach a decision everyone can accept. In this case, the end goal was to use 

input, review, and ideas from the collaborative group to generate a Proposed Action and Purpose and 

Need (PA/PN) document that could be used to begin the National Environmental Policy Act (NEPA) 

process. Through the collaborative process, PSW and the Truckee Ranger District wanted to provide 

ample opportunity for satisfying the concerns of involved parties. By discussing and exploring issues in 

advance of any official NEPA action, the group could collectively reveal and deal with many issues prior 

to crafting and putting forth a PA/PN. 

Steps Used to Craft the Proposal 

Collaboration took place primarily through a series of meetings, with an independent facilitator, with 

information shared through email, web postings, conference calls, and live web meetings. The initial 

stages were designed to inform stakeholders of the existing conditions and natural resource data that 

existed regarding the Sagehen Basin and to identify any and all questions, concerns, and issues 

stakeholders had in relation to a proposed project in the area. Less complex issues and questions were 

addressed during the meetings and/or through modifications or additions to the proposal. Committees 



21 | P a g e  
 

or subgroups of particularly interested stakeholders were formed to address the more complex and 

specific questions and issues. Four issues drove much of the proposed action development. One general 

issue was stakeholders were unsure of what a treatment would look like that incorporated concepts 

from the GTR 220. The other main issues were concepts of ecological restoration and increased forest 

resiliency to change, habitat protection and enhancement for the Pacific marten, and how proposed 

treatments affect fire behavior. 

GTR 220 Treatment Example – Sagehen Test Plots 

To address the question of what a GTR 220 project looked like, two test plots of approximately three 

acres each were selected, one in the northeast portion and one in the southwest portion of the Basin. 

The test plots were designed to be representative of the larger project landscape. Each plot was 

inventoried, marked (in conjunction with the GTR 220 authors), harvested, and in the case of one plot, 

underburned during the summer/fall of 2010. Post treatment, the plots were re-inventoried to provide 

metrics of sizes, species, and numbers of trees removed, basal area removed and retained, and before 

and after canopy cover. Post treatment photo point monitoring was also conducted. The plots helped to 

illustrate and test the prescriptions and methods described below under the Prescriptions and 

Treatments section. Specifically the plots demonstrated variable thinning, legacy tree treatment, 

suppressed cut, dense cover area (DCA), and early seral opening (ESO) prescriptions. See below for more 

detail.  

The test plots proved to be very important to the larger collaborative process. The collaborative group 

was able to view the resulting stand composition and structure as well as two small adjacent areas that 

were sample marked to represent a before treatment condition. Data collected proved very effective in 

communicating the anticipated outcomes of treatments and helped further refine prescriptions for the 

larger Sagehen Project Area. Lessons learned helped to define operating procedures and to fine tune 

expectations on the logistics of implementation. The test plots provided a visual confirmation of the 

concepts expressed in GTR 220. Overall they helped provide common understanding of the concepts, 

opportunities, and challenges in using GTR 220.  

Ecological Restoration and Habitat Protection/Enhancement for the Marten 

One particular subgroup was formed to deal specifically with two of the main concerns raised. This 

subgroup dealt with: (1) how concepts of ecological restoration and increased forest resiliency to change 

from the GTR 220 could be incorporated into project design while (2) also addressing habitat protection 

and enhancement for the Pacific marten. 

A formal definition of ecological restoration is “The process of assisting the recovery of resilience and 

adaptive capacity of ecosystems that have been degraded, damaged, or destroyed. Restoration focuses 

on establishing the composition, structure, pattern, and ecological processes necessary to make 

terrestrial and aquatic ecosystems sustainable, resilient, and healthy under current and future 

conditions”(USDA Forest Service Manual 2020.5). For the Sagehen Project, the concept of stand level 

ecological restoration focuses on creating a heterogeneous forest stand that would be representative of 

a forest stand under a more active fire regime. Therefore, it would be expected that forest stand species 

mixes, structures, and densities would vary dependent upon topographic variables, such as slope aspect 

and position. 
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This subgroup helped to define draft prescriptions and objectives which were brought for review and 

input to the larger collaborative group at multiple times through the process. In order to do this, the 

subgroup reviewed all Pacific marten research conducted in the Sagehen Basin. Recommendations, 

habitat metrics important to marten (such as snag and down log sizes and densities), and habitat 

definitions were pulled directly from research studies. In particular, Spencer (1981), Martin (1987), and 

Moriarty (2009) provided a wealth of information that allowed the subgroup to define high quality 

marten habitat and designate habitat components and metrics important to marten. Table 1 below 

describes the habitat definitions (Moriarty, 2009, as slightly modified with input from Katie Moriarty and 

Bill Zielinski) that the subgroup used to identify high and moderate quality marten habitat within the 

Basin.  

Table 1.1: Definitions of High and Moderate Quality Marten Habitat within the Sagehen Basin (Moriarty 

2009, modified) 

Habitat Forest Type Size 
Class* 

Canopy 
Closure** 

High Quality 

 Lodgepole Pine (LPN) 4, 5 M, D 

Montane Riparian (MRI) 5, 6 M, D 

Red Fir (RFR) 4, 5 M, D 

Subalpine Conifer (SCN) 4, 5 M, D 

Sierran Mixed Conifer (SMC) – Fir dominated stands only 5, 6 M, D 

White Fir (WFR) 4, 5, 6 M, D 

Moderate Quality 

 Eastside Pine (EPN) – Higher lodgepole pine component only 4, 5, 6 P, M, D 

Eastside Pine (EPN) 5, 6 M, D 

Jeffrey Pine (JPN) 5, 6 M, D 

Lodgepole Pine (LPN) 4, 5 P 

Montane Riparian (MRI) 4 M, D 

Red Fir (RFR) 4, 5 P 

Subalpine Conifer (SCN) 4, 5 P 

Sierran Mixed Conifer (SMC) – Fir dominated stands only 4 M, D 

Sierran Mixed Conifer (SMC) – Pine dominated stands only 5, 6 M, D 

* Size class in diameter at breast height (dbh) inches: 4 = 11”-24”, 5 = >24”, 6 = >24” with multi-layered canopy. 

** Canopy closure in percent: P = 25-39%, M = 40-59%, D = 60-100% 

One of the key principles in GTR 220, the concept of topographic variability as a determining factor in 

forest composition and structure, was used in combination with other key sources of spatially explicit 

information (e.g. locations of high quality marten habitat and vegetation types) to partition the 

landscape into subunits which were termed as emphasis areas. Objectives were then developed for each 

emphasis area type. Not all the emphasis areas have equal value (as habitat) or have equal ecological 

potential (for one kind of forest stand or another based on topography or site condition), or generate 

equal concern (for fire behavior). A benefit of the emphasis area approach was that it provided a way to 

deal with issues that some in the collaborative group perceived as mutually exclusive. The perceived 

problem that fuels could not be reduced while still maintaining habitat for late seral species was 

addressed by explicitly designating where in the potential treatment areas one objective had a greater 

priority than the other. For example, ridges and drier south facing slopes are areas that typically 

experience more severe wildfire effects as compared to north facing mid slopes, whereas typically north 
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facing mid slopes tend to have more of the preferred habitats for late seral species. By partitioning the 

landscape, objectives could be specifically tied to existing and potential conditions that explicitly address 

landscape heterogeneity and/or habitat quality. Based on these objectives, tailored silvicultural and 

fuels management strategies were crafted to meet the needs for each of the emphasis areas considering 

the habitat needs of marten, stand level ecological restoration as described in GTR 220, and fuels 

reduction to effectively modify fire behavior. 

How Proposed Treatments Affect Fire Behavior 

 A Forest Service Enterprise Team was hired to model how proposed treatments might affect post 

treatment fire behavior. Modified fire behavior combined with increased resiliency would result in less 

severe wildfire effects. For this treatment strategy to be considered a credible approach, the Forest 

Service sought evidence that the treatments, addressing multiple objectives, resulted in effective 

reduction of potential large, uncharacteristically severe wildfire effects.  The results of the fire behavior 

modeling were used in development of the proposed action. The collaboration group reviewed and 

provided input to the fire behavior modeling. 

Decision Framework 

Because the Sagehen Project falls within the Sagehen Experimental Forest and upon lands managed by 

Pacific Southwest Research Station and the Truckee Ranger District, Tahoe National Forest, both the 

Pacific Southwest Research Station Director and the Tahoe Forest Supervisor have responsibilities for 

this project and are both responsible officials.  The responsible officials will decide to whether to 

approve the proposed action, an alternative to the proposed action, no action, or a modification of the 

proposed action. 

Forest Plan and Management Direction 
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- -

-  

Public Involvement 

 

-

-

 

-

 

Issues 
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Issues have a cause-effect relationship to the actions under consideration. An issue statement describes 

a specific action and the environmental effect(s) expected to result from that action. Cause-effect 

statements provide a way to understand and focus on the issues relevant to a particular decision. Issues 

serve to highlight effects or unintended consequences that may occur from the proposed action and 

alternatives, giving opportunities during the analysis to reduce adverse effects and compare trade-offs 

for the decision maker and public to understand. The collaborative effort undertaken in development of 

the proposed action helped identify key issues early on in the planning process. This facilitated setting 

the scope of the actions, alternatives, and effects to consider.   

Nine comments were received during the formal project scoping period. See Appendix E, “Scoping 

Comment Summary”, for a summary of input received during scoping and discussion related to this 

input. Complete copies of all the scoping comments received are part of the Sagehen Project record on 

file with the Tahoe National Forest. 

 

The Responsible Officials reviewed the scoping comments. Much of the input received consisted of 

either “non-issues”, questions and/or general comments about the proposal; however, four key issues 

have been identified by the Responsible Officials as a result of public scoping, internal agency scoping 

and the Sagehen Project collaborative planning effort. The key issues are detailed below.   

 

Issue 1.  High quality Pacific marten habitat has been identified within the Sagehen Project Area, and a 

recent study (Moriarty, 2009, Moriarty, 2011) documents a dramatic decrease in marten occurrence as 

compared to results from earlier studies.  Pacific martens and their habitat could be adversely affected 

by implementation of proposed silvicultural and fuels prescriptions. 

Issue 2.  Five northern goshawk PACs are located within the Sagehen Project Area, and surveys indicate 

the majority of these PACs are occupied as evidenced by reproduction or detection of adults and/or 

young in recent years. Suitable nesting and foraging habitat for this species occurs throughout the 

Project Area. Northern goshawks and their habitat could be adversely affected by implementation of 

proposed silvicultural and fuels prescriptions. 

Issue 3.  One California spotted owl PAC and one HCRA are located within the Sagehen Project Area.  

While recent surveys indicate the PAC has been occupied by adults, its reproductive status over the past 

20 years (since 1991) has remained unknown. While the majority of habitat within the Sagehen Project 

Area is largely unsuitable for spotted owls, there is concern that implementation of proposed 

silvicultural and fuels prescriptions could adversely affect this species and its habitat. 

Issue 4.  A key purpose of the Sagehen Project is to design a pattern of strategically placed area 

treatments (SPLATs) that is effective in modifying landscape-scale fire behavior. There is concern that 

treatments designed to meet the Project’s multiple objectives could potentially compromise the 

effectiveness of the Project’s SPLATs in moderating landscape fire behavior. 

The key issues have been addressed through project design features: refer to the previous discussions 

under the headings: (1) “Ecological Restoration and Habitat Protection/Enhancement for the Marten,” 
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which provides details regarding approaches used to design silvicultural and fuels prescriptions to 

address concerns about potential impacts on habitat for the marten and other old forest associated 

species and (2) “How Proposed Treatments Affect Fire Behavior,” which details approaches used to 

ensure that treatment prescriptions designed to meet multiple objectives would meet the Project’s 

purpose of modifying landscape-scale fire behavior. Key issues are further addressed through mitigation 

in the form of management requirements incorporated into the proposed action, which are described in 

detail in Chapter 2 of this EA.  Finally, the key issues are addressed in the environmental effects analyses 

presented in Chapter 3 of this EA. 
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Chapter 2:  Alternatives 

-

 

Alternative 1:  Proposed Action 

Note to reader: As a response to comments raised, the proposed action has been slightly modified: Unit 

39 as described in the preliminary EA has been dropped from the proposed action. The acreages 

displayed in the section below and in Chapter 2 reflect the removal of this unit. In addition, effects of 

dropping Unit 39 on goshawk habitat in the NE Sagehen goshawk protected activity center (PAC) are 

addressed in the Biological Evaluation and summarized in Chapter 3 of this EA. Given that dropping Unit 

39 results in such a small change in the overall proposed treatment acreage (a decrease of 1.2 percent), 

other resource analyses presented in Chapter 3 continue to be based on the original assumption that 

Unit 39 would be underburned only, as initially proposed. Due to the small size of this unit and the 

original proposal to only underburn this unit, removal of Unit 39 will not measurably change the effects 

analyses detailed in the Project’s specialist reports and summarized in Chapter 3 of this document. 

 

 

Overall Goals and Treatment Objectives 
As stated in Chapter 1, one of the main outcomes of the collaborative process was the designation of a 

number of emphasis areas within the boundaries of the proposed treatment units (original SPLAT 

boundaries). These emphasis areas became subunits within the treatment units where management 

would be focused and modified depending on the intent of each emphasis area. Three primary 

objectives are all reflected emphasis areas 1-7, albeit in different orders of priority. These included: (1) 

Pacific marten habitat protection and/or enhancement, (2) stand level ecological restoration, and (3) 

fuels reduction. For emphasis area 8, the objectives were focused on aspen restoration and 

enhancement. 

For emphasis areas 1-7, a common set of metrics were identified to assess different post-treatment 

stand conditions, which would reflect the primary treatment objectives of that area. The metrics used 

include: (a) basal area retention, especially in trees greater than 20 inches diameter at breast height 

(dbh), (b) canopy cover, (c) snag density, (d) large and small down woody material, (e) short snag (or 

high stump) densities, (f) tree species composition, (g) dense cover areas (DCAs) with multiple tree ages, 
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and early seral openings (ESOs), and (h) fire behavior modeled values under 90th percentile weather 

conditions, including flame lengths and predicted crown fire and associated larger tree mortality.  

While it is preferred that prescribed and natural fire become two primary management tools over the 

long term in all the emphasis areas, interim steps are needed so that fuels may be reduced to a more 

natural level, allowing fire to occur as it would have if fuels had not built up to unnatural levels. In order 

to facilitate that, near term management goals include the use of silvicultural and fire/fuels 

prescriptions and treatment methods that can, to a certain extent, mimic the effects of natural fire. 

Once these treatments have been applied it is hoped that prescribed or natural fire could occur without 

heavy mortality and uncharacteristically severe effects. These prescriptions and treatment methods and 

how they apply to emphasis areas (subunits), are detailed in the sections below beginning with 

“Prescriptions and Treatments”. Directly below are sections that explain the overall goals and treatment 

objectives for each emphasis area. 

Sagehen Proposed Action Map 

Each emphasis area is represented by a different color on the map of the proposed action in Appendix B. 

These colors translate into subunits within the proposed treatment unit boundaries. For example, in 

treatment unit 38, the two discontinuous green areas are both emphasis area 1 and they are both 

designated subunit 38-1. In another example, treatment unit 213 is comprised of emphasis areas 1 

(green), 2 (blue), 4 (fuchsia), 5 (gray), 6 (orange), and 7 (yellow). It therefore has subunits 213-1, 213-2, 

213-4, 213-5, 213-6, and 213-7. Unit 80 is comprised only of emphasis area 8 (purple), and therefore is 

designated 80-8. 

Emphasis Areas 1 and 3 

Emphasis areas 1 and 3 represent some of the high quality marten habitat (defined in Table 1.1) 

currently existing within the Sagehen Basin. Emphasis area 1 (green areas on map of Alternative 1, 

Appendix B) includes high value habitats on north facing slopes, on ridges, and on higher elevation south 

facing slopes (above 6,725 feet). Emphasis area 3 includes high value habitats on lower elevation south 

facing slopes. High quality habitat for marten also exists outside the treatment unit emphasis areas, 

primarily along and south of Sagehen Creek and west of unit 46. There are also some scattered pockets 

of high value habitat north of Sagehen Creek. Because emphasis area 3 is very limited in total area, it 

was combined with either emphasis area 1 or emphasis area 2 (also high value marten habitat), 

whichever was closer. Therefore there is no mapped emphasis area 3 and there are no metrics assigned 

to it. Because numbers were already assigned to emphasis areas when emphasis area 3 was combined 

with others, re-numbering was not done. This discussion is intended to reduce confusion as to why 

emphasis area 3 is not shown on the map and why it will not be discussed further in this document. 

Within the treatment units, approximately 453 acres are identified as emphasis area 1 (see Table 2.2 

below). 

Emphasis area 1 values vary above and below 6,725 feet (2,050m), especially on north and east facing 

slopes in the southwest portion of the Basin (south of Sagehen Creek and west of the Donner Fire area). 

Areas above 6,725 feet in the southwest portion of the Basin are of relatively higher importance to 

marten than areas below 6,725 feet and to areas above 6,725 feet in the northeast portion of the Basin. 
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As stated in Spencer (1981), “martens in the upper basin (>2,050m) preferred stands with larger trees 

than those in the lower basin, reflecting their affinity for old-growth red fir stands.” and that the change 

from lodgepole/white fir to red fir occurs at 2,050m in elevation on the north and east facing slopes in 

the southwest portion (south of Sagehen Creek and west of Donner Fire area) of the Basin. This 

generally occurs in treatment units 156 and 213 and parts of treatment unit 163, see Alternative 1 map, 

Appendix B. 

The primary goal is to manage emphasis area 1 for both the conservation and restoration of marten 

habitat values both in the near term and long term. Secondary and tertiary goals include ecological 

restoration and fuels reduction, respectively. To manage habitats for marten, this emphasis area would 

maintain relatively higher basal areas, specifically of larger trees, as compared to all the other emphasis 

areas. Some trees would likely be removed but basal areas would be lowered only to the extent to 

facilitate the faster creation of a higher proportion of trees greater than 20 inches dbh while at the same 

time retaining enough basal area and canopy cover to maintain the emphasis area as current high 

quality habitat. Of the designated emphasis areas, emphasis area 1 retains/recruits the highest number 

of snags, short snags/high stumps, and existing DCAs. This would maintain components and areas 

important for resting/denning martens and would ensure future recruitment of important habitat 

elements and areas. High amounts of large down wood material and high stumps are also important to 

provide foraging areas and rest sites. In addition, as compared to the rest of emphasis area 1, relatively 

higher basal areas, more DCAs, and a higher percentage of red fir and white fir are afforded higher 

prominence in the portions of the emphasis area above 6,725 feet in the southwest portion of the Basin 

due to the relatively higher habitat values present in this area. Another goal for emphasis area 1 is to 

maintain reasonable connectivity (i.e. cover from predators and access to adjoining areas) across the 

area. Recent evidence (Moriarty, pers. comm.) suggests that marten are vulnerable to predation if 

sufficient cover between preferred resting and foraging sites is lacking. 

Even though the primary goal for this emphasis area is to manage for marten use, it is also very 

important to manage for stand level ecological restoration and a heterogeneous forest which will be 

more resilient to fire and climate-induced stresses. Treatment objective ranges for basal area retention, 

canopy cover, percentage of the subunit in DCAs and/or ESOs, and tree species compositions help to 

ensure that a heterogeneous condition would result post treatment. Also, in order to address fuels 

reduction and the need to reduce the potential of uncharacteristically severe wildfire effects, treatment 

objectives that address ladder fuel removal, the spatial arrangement of areas where ladder fuels would 

not be removed, and the horizontal arrangement of fuels to break up continuous fuel beds help to 

address these concerns. 

Emphasis Areas 2 and 4 

Emphasis areas 2 and 4 include the drainage bottoms that currently support high quality marten habitat 

(emphasis area 2, blue areas on Alternative 1 Map, Appendix B) and the drainage bottoms that do not 

currently support high quality marten habitat, i.e. the habitat does not currently meet the criteria 

described in Table 1.1 (emphasis area 4, fuchsia areas on Alternative 1 Map, Appendix B). As stated 

above, high quality habitat for marten also exists outside the treatment unit emphasis areas. Emphasis 

areas 2 and 4 include perennial stream courses and other intermittent and ephemeral drainages 
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throughout the Basin. These locations tend to be relatively more mesic, retain moisture longer through 

the season and generally support more dense and diverse vegetation conditions than the surrounding 

stands. Stream courses and other mesic drainage bottom areas are known to be preferable habitat for 

many wildlife species. They tend to have more herbaceous vegetation cover and microhabitats, provide 

more escape cover, are accessible to permanent water sources, and support a larger volume and 

diversity of vertebrates and invertebrates. Thus emphasis areas 2 and 4 intend to maintain and enhance 

these conditions. In cases where trees are encroaching on meadows or open herbaceous areas, the 

basal area/crown cover of trees would be reduced to maintain and/or restore meadow habitat as well 

as encourage herbaceous cover. By contrast, some drainages tend to be relatively more xeric and have 

fewer to no adjoining wet meadows or similar features. Under these conditions these areas still retain 

moisture for a longer period of the year than surrounding stands and tend to support denser vegetation 

and often larger trees. Under these circumstances the objective is to maintain higher basal areas and 

crown cover and a higher proportion of dense vegetation and structural diversity that these areas tend 

to provide. Within the treatment units, approximately 103 acres are identified as emphasis area 2 and 

173 acres are identified as emphasis area 4 (see Table 2.2 below). 

The primary distinction between emphasis area 2 and emphasis area 4 is the consistent presence of 

greater than 11 inches dbh lodgepole pine as the dominant tree species in most of emphasis area 2 with 

an average canopy cover of 40% or more. Emphasis area 4 can include perennial and intermittent 

streams, as well as mesic and relatively xeric ephemeral drainages with a variety of tree cover types. 

Overall, emphasis areas 2 and 4 are intended to provide higher basal areas of larger trees than the areas 

surrounding them except for emphasis area 1. They would provide relatively high canopy closures within 

the treed areas but would also allow enough light for well-developed herbaceous ground cover where 

sufficient water exists. In addition they would also have higher proportions of snags and short 

snags/high stumps which would provide resting sites, foraging features, and prey cover for martens. 

Because of their preferential use for foraging habitat, treatment objectives include the highest retention 

of large/small down wood components. The differences arise in emphasis area 4 because it includes not 

only perennial stream courses, but also many intermittent and ephemeral drainages which are highly 

variable in moisture conditions, vegetation types, position on slope, and aspect. More variation occurs in 

this emphasis area, thus treatment objectives are also more variable. Relatively more mesic conditions 

would have more downed logs and high stumps and would be composed of more lodgepole pine; while 

more xeric conditions would have less dead wood components and would trend on a scale more 

towards white and red fir and/or ponderosa or Jeffrey pine (depending on slope/aspect).  

Even though the primary goal for these emphasis areas is to manage for marten use, especially foraging 

habitat, it is also very important to manage for stand level ecological restoration and a heterogeneous 

forest which will be more resilient to fire and climate-induced stresses. Treatment objective ranges for 

basal area retention, canopy cover, snag, down wood, and short snag densities, percentage of the 

subunit in DCAs and/or ESOs, and tree species compositions help to ensure that a heterogeneous 

condition would result post treatment. Also, in order to address fuels reduction and the need to reduce 

the potential of uncharacteristically severe wildfire effects, treatment objectives that address ladder fuel 

removal, the spatial arrangement of areas where ladder fuels would not be removed, and the horizontal 

arrangement of fuels to break up continuous fuel beds help to address these concerns. 
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Emphasis Area 5 

Emphasis area 5 (gray areas on Alternative 1 Map, Appendix B) represents north facing slopes that are 

not currently high quality marten habitat. The primary goal in emphasis area 5 is to work towards stand 

level ecological restoration, followed by marten habitat enhancement and fuels reduction. In general 

the treatment objectives would move the area towards a more heterogeneous forest that would 

improve resilience to fire and climate induced stresses, while at the same time still providing habitat 

elements for old forest associated sensitive wildlife species, such as the marten, northern goshawk, and 

California spotted owl. This emphasis area is also present in some plantations (units 46, 76, 87, and 99). 

For the Sagehen Project, the objectives in these plantations would be focused on the first steps of 

achieving a resilient heterogeneous forest. Some examples of this are retaining some young porcupine 

damaged trees that could grow into trees with split tops and other defects suitable for nesting/resting 

structures, and retaining residual or legacy trees and areas that are sparsely treed – for plantations, 

these areas would become similar features to DCAs and ESOs. See the “Prescriptions and Treatments” 

section below for more detail. 

For the remainder of emphasis area 5, outside of plantations, objectives include retaining individual 

trees, small groups of trees, retaining existing DCAs, and creating ESOs that can support younger cohorts 

of a variety of species. Due to the more northerly exposure, emphasis area 5 would support more basal 

area and canopy cover as compared to ridges and south facing slopes. However it would support less 

basal area and canopy cover than drainages, because of the more xeric conditions, and less than 

emphasis area 1 because of the objectives to maintain higher basal areas and canopy cover for high 

quality marten habitat. Overall however, treatment objectives specify that enough basal area, canopy 

cover, and habitat components such as snags, down wood, short snags, and DCAs would be retained to 

ensure that the emphasis area retains, or in plantations, facilitates the creation of, important habitat 

structures for wildlife and provides suitable habitat or moves the habitat towards suitability for old 

forest species. Also, as in emphasis areas 1, 2, and 4, to address fuels reduction and the need to reduce 

the potential of uncharacteristically severe wildfire effects, treatment objectives are designed that 

address ladder fuel removal, the spatial arrangement of areas where ladder fuels would not be 

removed, and the horizontal arrangement of fuels to break up continuous fuel beds. Within the 

treatment units, approximately 996 acres are identified as emphasis area 5 (see Table 2.2 below). 

Emphasis Areas 6 and 7 

Emphasis area 6 (orange areas on Alternative 1 Map, Appendix B) represents vegetation types not 

identified as high value marten habitat on south facing slopes and emphasis area 7 (yellow areas on 

Alternative 1 Map, Appendix B) represents vegetation types not identified as high value marten habitat 

on ridges. In emphasis areas 6 and 7 where fuels reduction is the highest priority, treatments are 

designed to substantially modify wildfire behavior and reduce the potential of uncharacteristically 

severe wildfire effects. Although important in all the other emphasis areas, in emphasis areas 6 and 7 

especially, the post treatment fire behavior is targeted to meet conditions for SPLATs. SPLATs are 

designed to achieve, under 90th percentile fire weather conditions, an average of a four foot flame 

length, that surface and ladder fuels would be removed as needed to meet less than 20 percent fire 

mortality in dominant and co-dominant trees, and that tree crowns would be thinned to meet less than 

20 percent probability of initiation of crown fire (SNFPA ROD 2004, Standard and Guideline #5, pg. 50). 
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The secondary priority of stand level ecological restoration in these areas is focused on facilitating 

conditions that would result under an active fire regime, which includes a more heterogeneous forest 

that is resilient to fire and climate induced stresses. Within the treatment units, approximately 740 acres 

are identified as emphasis area 6 and 150 acres are identified as emphasis area 7 (see Table 2.2 below). 

Overall, in emphasis areas 6 and 7, basal area and canopy cover would be lower than in emphasis areas 

1-5. In emphasis area 6, basal area would be reduced to a level that would help increase the pace of tree 

growth so that a higher percentage of the basal area is in larger (greater than or equal to 20 inches dbh) 

trees in a shorter amount of time. In emphasis areas 6 and 7, the intent is produce stand conditions that 

are more similar to those that would have been produced under an active fire regime. A more 

heterogeneous forest would be created by retaining individual trees, with particular emphasis on tree 

species more suited to xeric environments, retaining small groups of trees, retaining DCAs, and creating 

ESOs that can support younger cohorts of a variety of species.  

Emphasis areas 6 and 7 are also present in some plantations (units 46, 76, and 87, and emphasis area 6 

in unit 99). In plantations, fuels reduction objectives to modify wildfire behavior and reduce severe 

wildfire effects can usually be achieved in a relatively short timeframe. For the Sagehen Project, the 

secondary objectives in these plantations would be focused on the first steps of achieving 

heterogeneous forest. Some examples of this are retaining some young porcupine damaged trees that 

could grow into trees with split tops and other defects suitable for nesting/resting structures, and 

retaining residual or legacy trees and areas that are sparsely treed – for plantations, these areas would 

become similar features to DCAs and ESOs. See the “Prescriptions and Treatments” section below for 

more detail. 

In addition, the third priority of these areas is marten habitat. Because of their topographic position on 

drier south facing slopes and ridges, usually with shallower soils, it is unlikely these emphasis areas 

would develop high quality marten denning/resting habitat over the long term. The exposures and soils 

would likely preclude the development of dense, large treed fir stands. However these areas could 

provide for marten movement. Therefore the objectives include avoiding the creation of barriers to 

marten movement (i.e. large openings). Therefore enough basal area, canopy cover, and habitat 

components such as snags, down wood, and existing DCAs would be retained to allow marten 

movement in/through these emphasis areas. 

Emphasis Area 8 

Emphasis area 8 (purple areas on Alternative 1 Map, Appendix B) is unique in that its only goal is stand 

level ecological restoration of aspen stands. However this goal is solely focused on a small forest stand 

scale. This does not represent all aspen stands within the Basin. Where small aspen stands exist within 

the potential treatment units, the goal is to improve/restore the aspen stands. Under a more active fire 

regime, conifer encroachment into aspen stands would be minimized and the aspens would be able to 

reproduce through suckering. However, with a lack of fire disturbances, conifers are able to shade out 

aspens and impede successful reproduction. The only objectives considered in this emphasis area are 

minimizing direct conifer competition to existing aspens and to remove conifers to the extent that the 

aspen stand could expand appropriately to the extent site conditions would allow. Within the treatment 

units, approximately 6 acres are identified as emphasis area 8 (see Table 2.2 below). 
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Prescriptions and Treatments 

 Prescription and Method Summary below for the units to which each of the following prescriptions 

applies.  

Order of Prescription Application 

Implementing the following silvicultural prescriptions involves careful consideration of fire: both the 

follow-up application of fire/fuels prescriptions as well as the stand structure conditions that would 

likely develop under an active fire regime. On-the-ground decisions about which individual trees and 

groups of trees to retain are made in light of (1) ensuring overall stand structure will remain intact 

following application of prescribed fire and (2) mimicking stand structures that would develop under an 

active fire regime. 

The prescriptions can be highly variable and site-specific, and are set within the context of the existing 

stand’s structure, tree species composition, and as compared to the emphasis area objectives for each 

subunit. For most units within the Sagehen Project, implementing the following silvicultural 

prescriptions involves applying each of the first five prescriptions in a step-wise fashion: 

 The first step involves identifying both the dense cover areas (DCAs) and early seral openings 

(ESOs), and laying out their boundaries out on the ground.  

 Next, the trees suitable for legacy tree treatments are identified and the surrounding trees 

proposed for removal are marked.  

 After this is done, the variable thinning mark is anchored to DCAs, ESOs, and legacy tree 

treatments.  

 In addition, the suppressed cut prescription is applied to remove suppressed trees contributing 

to ladder fuels outside of DCAs.  

 Finally in subunits where the current snag/short snag densities are substantially below desired 

densities, decadent feature enhancements (partial tree girdling and/or short snag creation) 

would be identified for implementation either by machinery or hand. 

All five of these prescriptions would be applied, in a step-wise fashion, for each identified unit (see Table 

2.1). If there are no trees suitable for legacy tree treatment in a given unit, that prescription would be 

dropped during marking. The remaining two prescriptions, plantation thinning and aspen restoration are 

applied specifically to plantations and aspen stands, respectively. 

Silvicultural Prescriptions 

 

Dense cover areas (DCAs) are small areas distributed within treatment units that provide continuous 

vertical and horizontal cover with a mixture of shrubs and trees along with large and small down wood, 

snags, and high stumps. DCAs would typically contain clumps of trees of various size classes as well as a 
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variety of snag and down wood sizes. These existing DCAs, ranging in size from 0.25-1 acre, would 

contribute to/enhance within-stand horizontal and vertical structural diversity and provide important 

old forest and/or mid seral habitat elements. For example existing DCAs can be representative of 

multiple layered late seral conditions with high levels of decadence and dead wood. They can also 

represent a more mid seral condition with brush and a medium sized tree overstory that provide 

important hiding and resting cover for wildlife and provide foraging and/or movement cover for martens 

and other late seral species. ESOs would be comprised of dense young regenerating trees and/or shrubs 

to provide early successional habitat within larger stands managed for late successional or old forest 

habitat. ESOs, from 0.25-0.50 acre, would enhance within-stand age and species diversity as well as 

provide prey and foraging habitat for old forest associated wildlife species. Some DCAs are planned 

around small fens in units 46, 85, and 98. The area would encompass not only the fen but also some of 

the surrounding forest stand. Both vertical structural diversity and an early seral stage would be 

represented. 

Two primary methods would be used to retain and create DCAs or ESOs: For DCAs, an area would be 

designated that has multiple wildlife habitat elements, such as large down woody material, a mixture of 

tree age classes (including solitary and groups of large trees), large snags, multiple tree canopy layers; 

and/or trees with features associated with wildlife use (for example, platforms, mistletoe brooms, 

forked tops, and cavities). No mechanical tree removal would be conducted in these “existing DCAs”. For 

ESOs, by taking advantage of existing conditions, such as areas of sparse tree cover, thinner soils, or 

pockets of extensive tree mortality, openings would be created by removing most or all of the existing 

trees and either planting or allowing natural shrub and/or tree regeneration to create an ESO of early 

successional habitat. 

Prescribed fire would be an important management tool within DCAs and ESOs. For DCAs comprised of 

multiple sizes of trees, snags, and down wood, prescribed fire would be carefully applied to maintain key 

habitat elements, particularly snags and down wood. While underburning in DCAs would likely result in 

some mortality of suppressed and subdominant trees, burning prescriptions would be designed to 

ensure the overall structure of the DCA would remain intact. For ESOs (regeneration areas), prescribed 

fire would be applied to regenerate shrubs and create suitable areas for shade-intolerant tree species to 

regenerate. 
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Legacy Tree Treatment 

Legacy trees are the largest and/or oldest trees within a stand. A legacy tree is a large tree (typically 

greater than 24 inches dbh) that has remained on site while most of the original surrounding trees have 

been removed by either timber harvest or mortality due to fire, insects, drought, or disease. Hence, a 

legacy tree tends to be at least a generation older than the trees in the surrounding stand and is one of 

the largest trees in the stand. Legacy trees can occur singly or in groups, and often represent tree 

species that would occur under an active fire regime.  

Photo 1: 

Dense Cover Area, on left of photo, 

before trees to the right were 

removed under variable thinning 

and suppressed cut prescriptions. 

No trees were removed from within 

the DCA. (photo from Sagehen Test 

Plots 2010, emphasis area 5) 

Photo 2: 

Dense Cover Area, on left of 

photo, after trees to the right 

were removed under variable 

thinning and suppressed cut 

prescriptions. No trees were 

removed from within the DCA. 

(photo from Sagehen Test 

Plots 2010, emphasis area 5) 



36 | P a g e  
 

Legacy trees are not present within every stand, and, as a general rule, are somewhat rare in the 

Sagehen Project Area’s forest stands, typically occurring at a density of one to two legacy trees per five 

acres. As with many other forest structural features, this value varies considerably depending on site 

history and conditions.  

As stated above, the legacy tree treatment prescription is applied after the DCAs and ESOs are 

identified. In some cases legacy trees may occur within a DCA. In this case the DCA trumps the legacy 

tree treatment and trees surrounding the legacy tree are retained in the DCA. In other cases, a legacy 

tree may occur on the edge of an ESO. In this case, the ESO would be designed to, in effect, implement a 

partial legacy tree treatment in that trees removed in the ESO would also be trees that would have been 

removed in the legacy tree treatment. Legacy tree treatments would not be used to expand the 

resulting sizes of ESOs. 

In some of the Project Area plantations, there are trees that survived the wildfires and subsequent 

salvage harvest, in these cases the trees are referred to as “residual” trees. While they do meet the 

definition of legacy trees, they occur in large enough groups that they would be treated differently than 

individual or small groups of legacy trees, see the Plantation Thinning prescription below.  

Legacy tree treatment would involve removing trees up to 30 inches dbh around the legacy tree, 

however, existing stand structure would dictate the sizes of trees (up to a 30 inch dbh limit) to be 

removed. For example if the legacy tree was 28 inches dbh, trees up to 28 inches dbh could be removed, 

or if the legacy tree was 40 inches dbh and it was surrounded by 34 inches dbh trees, the largest tree 

that would be removed is 29.9 inches dbh. In no cases would trees be removed that are larger than 30 

inches dbh, and trees larger than the legacy tree would not be removed. Legacy tree(s) typically occur as 

individuals when they are pines and occur in small (2-5 tree) clumps when they are firs.  

This treatment is designed to increase the resiliency of large legacy trees from the effects of fire, 

drought, pathogens, and disease. Removing trees from around the legacy tree(s) accelerates tree root 

and diameter growth, thereby improving overall legacy tree health and resiliency. In addition, the 

removal of smaller, understory trees, particularly the shade tolerant, less fire-resistant white fir, 

removes ladder fuels, which could carry fire into the canopy of the legacy tree(s). 

The distance of the tree removal around legacy tree(s) would be variable, based on site-specific 

conditions (such as extent of the drip line, aspect, and topography). For example, legacy tree(s) on 

slopes greater than 25 percent could have a treatment distance that extended approximately one and 

one-half tree lengths. In flatter areas, treatment distances could be shorter as flame lengths would be 

lower compared to those occurring on steeper slopes. Differences also arise on north facing versus 

south facing slopes. Treatment distances would typically be smaller on north facing slopes. In addition, 

treatment distance could be longer on the south side of the legacy tree versus the north side of the tree, 

based on expected topographic effects of the sun. Although varying conditions would dictate a range of 

proposed tree removal under and around legacy trees, the majority of legacy tree treatments would not 

extend beyond a half a tree length from the drip line of the tree and would rarely hold a consistent 

distance from the tree. For example the north side of a legacy tree may only be cleared to the drip line 

(removal of ladder fuels), while the south side of the tree may extend a half a tree length further. On the 
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rare occurrences where topographic conditions could increase flame lengths from surrounding trees (i.e. 

a legacy tree at the high end of a 35 percent slope) treatments may extend as much, but no further, 

than a tree and half-length only on the downhill side from the bole of the legacy tree. If this situation 

does occur and the acreage of that treatment exceeds 0.25 of an acre, then this treatment will also be 

accounted for as early seral opening (ESO) acreage. 

 

 

 

Photo 3: 

Legacy tree treatment, before 

surrounding trees were 

removed (photo from Sagehen 

Test Plots 2010, emphasis area 

5) 

Photo 4:  

Legacy tree treatment, after 

surrounding trees were 

removed (photo from Sagehen 

Test Plots 2010, emphasis area 

5) 
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The variable thinning prescription is highly site-specific, set within the context of the existing stand’s 

structure and tree species composition. In general, variable thinning involves selective removal and 

retention of individual codominant and subdominant trees and/or small groups of codominant and 

subdominant trees. Variable thinning would occur throughout the areas outside of dense cover areas, 

early seral openings, and legacy tree treatment areas, varying by the prescriptions designed for each 

emphasis area. Thinning would be conducted to meet treatment subunit level objectives of basal area, 

canopy cover, tree species composition, and fire behavior (as described under “Prescription Metrics” 

below), and to increase stand level structural heterogeneity. As stated above, and especially for a 

variable thinning prescription, implementation involves careful consideration of fire: both the follow-up 

application of prescribed fire, as well as the stand structure conditions that would likely develop under 

an active fire regime. On-the-ground decisions about which individual trees and groups of trees to retain 

would be made in light of (1) ensuring overall stand structure would remain intact following application 

of prescribed fire and (2) mimicking stand structures that would develop under an active fire regime. 

Variable thinning objectives include:  (a) enhancing stand heterogeneity (by retaining groups of larger 

trees that can provide valuable wildlife habitat and creating subtle openings by thinning around these 

groups), (b) reducing fuels, and (c) work towards stand level ecological restoration. The variable thinning 

approach is based on the GTR 220 principle that varying stem density according to potential fire 

intensity effects on stand structure can create horizontal heterogeneity inherent to these landscapes. As 

such, the variable thinning primarily focuses on removing ladder fuels, subdominant and codominant 

shade-tolerant trees (such as white fir), and some subdominant and codominant shade-intolerant trees 

(such as Jeffrey or ponderosa pine). It is not based on spacing guidelines but rather works within the 

context of the existing stand to emphasize retaining desired tree species compositions, basal areas, and 

desired stand structure elements (such as trees with some level of decadence or “defect”).  

Variable thinning would be applied using the following guidelines: 

 Generally favor retention of pines over firs, especially in southerly facing areas and on ridges. In 

areas of more fir dominance, give retention preference to red fir over white fir. Retained groups 

of larger trees (described under the bullet below) may include fir trees. Overall the emphasis for 

retained groups of trees is preserving or enhancing desirable stand structure rather managing 

for any particular species composition. 

 Retain groups of larger trees, generally comprised of five to ten (or more) trees of roughly 

similar size. Ideally, some of the retained trees should have desirable habitat features, such as 

forked or broken tops. Remove trees adjacent to these retained groups to improve the overall 

health and resiliency of the group to drought, insects and disease. 

 Where a few (less than five) trees occur together, or where trees are scattered, retain the more 

vigorous trees by removing subdominant and, in some cases, codominant trees around them to 

reduce ladder fuels and competition for light, water, and nutrients. 

 In areas of greater fir dominance where large trees tend to grow in more of a clumped nature, 

emphasize retaining clumps, or groups, of generally five to ten trees, and removing trees 

adjacent to these retained clumps to create small, variably shaped gaps. 
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 When making site-specific determinations on individual tree removal/retention preferences, 

vary the choices made so as to increase the variability at the micro-site scale. 

 

 

 

A suppressed tree is typically no larger than ten inches dbh (usually ranging between one and five inches 

dbh) and is a component of a stand’s understory, where there is an overstory of dominant, codominant, 

and subdominant trees. Suppressed trees, in general, have little capacity to release (initiate increased 

growth rates), even if the overstory is removed. These trees often make up the lower levels of ladder 

Photo 5: 

Combination of variable 

thinning and suppressed cut 

prescriptions, before tree 

removal (photo from Sagehen 

Test Plots 2010, emphasis area 

5) 

Photo 6: 

Combination of variable thinning 

and suppressed cut prescriptions, 

after tree removal (photo from 

Sagehen Test Plots 2010, 

emphasis area 5) 



40 | P a g e  
 

fuels, and the suppressed tree layer combined with subdominant trees helps connect the forest floor 

into the crowns of dominant/codominant trees, which can increase fire severity and the potential for 

crown fire. 

The suppressed cut would remove suppressed trees (down to one inch dbh for hand thinning and down 

to three inches dbh for mechanical thinning), as described above, within treatment units outside of 

dense cover areas. The suppressed cut prescription would not be applied within dense cover areas. This 

would retain a percentage of the suppressed tree size class within the treatment units, enhancing 

within-stand variability from a tree size standpoint. Suppressed tree removal outside dense cover areas 

would facilitate use of prescribed fire while helping to minimize the risks of crown fire by removing 

some ladder fuels. 

Decadent Feature Enhancement 

This prescription encompasses two different treatments; partial tree girdling and short snag creation. 

Partial tree girdling would occur inside and outside of DCAs and short snag creation would only occur in 

DCAs. Both treatments would only be applied in subunits where the current snag/short snag densities 

are substantially below desired densities. In all cases however, this prescription would not be applied in 

emphasis area 7. In some cases, just the partial tree girdling or the short snag creation would be applied 

in a given emphasis area (subunit) and in other cases both treatments would be applied; it depends on 

the existing conditions within the subunit. 

Partial tree girdling would involve girdling (cutting off the bark layer deep enough to sever the tree’s 

vascular system in the cambium) of individual trees 15-30 inches dbh. The bark layer would be removed 

in a 6-12 inch band covering approximately ⅓ of the diameter of pine trees and ½ of the diameter of fir 

trees. The goal of this treatment is to selectively wound and therefore weaken trees. These weakened 

trees would become more susceptible to environmental stresses, insect attack, and/or fungus/rot 

infection and therefore become snags likely before a neighboring, non-girdled tree would. By partially 

girdling and wounding trees, it is anticipated that the trees would become snags over a longer 

timeframe rather than die immediately, like what would happen if a tree were completely girdled. 

The selection of trees for partial tree girdling would occur after the above four prescriptions had been 

applied (marked). Trees selected outside of DCAs for partial girdling would be trees already selected 

under the variable thinning prescription for removal. Therefore these trees would be accounted for 

when calculations of basal area removal and trees removed per acre are tallied, however they would be 

left on site. These trees would be among the largest trees available (under 30 inches dbh). Trees 

selected for partial girdling in DCAs would be designated based on the site specific conditions in the 

DCAs and would be trees that would provide needed habitat structure in the DCAs. Between 500 and 

600 trees would be treated with partial tree girdling to enhance decadent features in the subunits over 

the long term. 

Short snag creation involves cutting a tree (preferentially a white fir), on the outside edge, but within a 

DCA, at a height of 10-20 feet above the ground. The height would be based on the highest point a piece 

of machinery such as a feller buncher, could reach to cut the tree. The top of the tree would be felled 

into the interior of the DCA and left to contribute to down log densities. Trees selected for this 



41 | P a g e  
 

treatment would be 15-30 inches dbh. The goal of this treatment is to immediately create snags at an 

intermediate height inside of DCAs. These short snags would be expected to provide suitable 

perches/rest sites and would be tall enough to be above typical snow levels, thus also providing an 

access route under the snow for wildlife. Between 100 and 150 trees inside of DCAs would be selected 

for the short snag creation treatment.  

 

Plantations in the Sagehen Project Area were established in the 1960s and 1970s following the 

Independence and Donner Ridge wildfires. The plantations are largely comprised of planted Jeffrey 

pines; however, they also contain young trees that grew in naturally. The plantation thinning 

prescription is designed to facilitate and accelerate the continued growth of these young trees. The 

plantations currently contain some trees that survived wildfire and subsequent salvage harvest: these 

“residual” trees would not be removed. While they do meet the definition of legacy trees, residual trees 

in plantations would be treated differently than individual or small groups of legacy trees with a focus 

on removing ladder fuels to protect them during prescribed burning treatments. There also would be an 

emphasis on removing ladder fuels on the downhill sides of the residual trees where steep slopes may 

contribute to flame lengths reaching the residual trees. 

Plantation thinning would involve mechanical thinning and/or mastication (mechanical grinding and 

crushing that rearranges material on site) of plantation trees and mastication of brush. Mastication 

changes a vertical large piece of fuel (i.e. a standing tree) into many smaller pieces of horizontal fuel. 

This is termed “rearranging” the fuels to a condition that allows the material to decompose more 

rapidly. The plantation thinning prescription would primarily focus on removing and/or rearranging 

trees between one and 12 inches dbh. An occasional tree between 12 and 18 inches dbh could be 

removed; however, this would occur only where mechanical cutting and removal systems were used. 

The majority of trees between 12 and 18 inches dbh would be retained. Because of the nature of 

plantations and the logistics of marking trees in extremely dense brush, trees would be thinned by 

description and a spacing guideline would be applied. Typically, retained trees would be spaced roughly 

14 to 22 feet apart; however, where logistically possible, existing variable stand structure would be used 

to increase within-stand horizontal heterogeneity such that there would be some more dense and more 

open areas. 

Plantation thinning would retain at least 120 trees per acre. Sufficient tree canopy cover would be 

maintained to suppress shrub growth under groups of trees; however, retarding shrub growth over the 

entire treatment unit would not be a specific objective. Although the primary objective of plantation 

thinning is to accelerate the growth of retained trees, a secondary objective is to foster some within-

stand defect trees. To meet this secondary objective, plantation thinning would retain an average of ten 

to 12 trees per acre with injuries, split tops, and/or porcupine damage.  

Shrubs growing under the drip line of retained trees would be masticated. Other areas of snow brush, 

manzanita, and white thorn outside the drip lines would also be masticated to decrease the fire hazard 

and provide opportunities for brush regeneration. Further, patches of bitterbrush and Ribes outside of 

tree drip lines would not be masticated unless they posed a fire hazard (ladder fuels) to retained 

trees/groups of trees. Bitterbrush is a preferred browse species for mule deer and it occurs in some 
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homogeneous small patches in the plantations. These patches provide valuable foraging habitat. 

Because bitterbrush and Ribes do not regenerate (stump sprout) very well after mastication, unless 

posing a direct ladder fuels hazard, these species would not be masticated. 

In addition to spacing guideline ranges, other measures would be implemented to increase within-stand 

horizontal heterogeneity. Where less than ten trees per acre are present, no trees would be thinned and 

shrubs would not be masticated; however, these areas could be underburned. Because the plantations 

are largely composed of Jeffrey pines, species preference for retention would focus on other species, if 

they are present. This could mean that a larger pine would be proposed for removal/mastication if it is 

in close proximity to a tree of another species, such as red fir.   

Areas containing “residual” trees as well as areas that currently have less than ten trees per acre, which 

would not be mechanically thinned or masticated, would serve functions similar to DCAs and ESOs in the 

treated plantations. In addition, identified drainage bottoms within plantations would not be treated, 

providing additional areas like DCAs. Based on existing conditions in the plantation treatment units, it is 

estimated that at least ten percent of the overall plantation acreage would be included in these residual 

tree zones, sparsely treed areas, and drainages. These areas would enhance heterogeneity in the 

treated plantations. 

 

 

An aspen restoration prescription involves selectively removing conifers from stands of aspen that are at 

risk of loss because they are being crowded and shaded by thickets of small lodgepole pine or they are 

being overtopped by conifers. These stands typically have a much higher percentage of conifers than 

aspen, and have little aspen regeneration. Conifer removal would occur by hand cutting or mechanical 

cutting methods. When treated by hand, typically most conifers from one to 16 inches dbh would be cut 

and removed from site and larger conifers girdled to create snags. When treated by mechanical means, 

conifers greater than three inches dbh that are overtopping and/or crowding aspens would be removed. 

Photo 7: 

Example of typical plantation 

thinning area, showing brush 

that would be masticated and 

trees that would be thinned. 

(photo of unit 46, see map of 

Alternative 1, Appendix B) 
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Silvicultural Treatment Methods 

Silvicultural prescriptions would be implemented using ground-based mechanized equipment or by 

hand, as described below. 

Mechanical Thinning 

Mechanical thinning is a harvest activity, which, under the Sagehen Project would primarily utilize 

ground-based equipment (tractors, feller bunchers and some chainsaw work) to fell and remove 

identified trees while retaining and protecting desirable trees to accomplish fuels reduction, marten 

habitat enhancement and restoration, and stand level ecological restoration objectives set within each 

treatment unit. A network of skid trails (in the case of ground-based thinning operations), landings, and, 

in some cases, temporary roads (which are removed following project activities) would be used to 

transport and collect harvested material.  Equipment will be used on slopes no greater than 30 percent 

with short pitches up to 200 feet on up to 35 percent slopes.  Short pitches over 35 percent slope may 

be agreed to on a site-specific basis. It should be noted that while most work is done primarily by 

machinery, there also is an inherent hand treatment component as well. For example some hand 

chainsaw work may be needed to protect specific trees of concern and partial tree girdling would also 

be done by hand, even in a mechanical thinning area. 

Hand Thinning 

Hand thinning is an activity that utilizes crews with chainsaws or handsaws that cut understory conifers 

less than 16 inches dbh to accomplish fuels reduction, marten habitat enhancement and restoration, 

and stand-level ecological restoration objectives set for the treatment unit. If hand felled material 

Photo 8: 

Example of typical aspen restoration area, 

showing conifers that would be removed 

and/or girdled. (photo of unit 80, emphasis 

area 8, see map of Alternative 1, Appendix B) 
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contributes to unacceptable fuel loading, this material may be hand piled outside the drip lines of 

desirable trees and burned when conditions permit a minimum amount of mortality. 

Mastication 

A masticator is a low ground pressure piece of equipment that “chews” up brush and small understory 

trees to reduce competition. The machine mechanically grinds and crushes this material and down 

woody fuels and distributes the resulting small pieces around the site. Mastication is also a Fire/Fuels 

Treatment Method – see below.  

Fire/Fuels Prescriptions 

Fire/fuels prescriptions would be aimed at reducing hazardous surface and ladder fuels within the 

treatment units and providing conditions that would enable subsequent use of prescribed fire to 

maintain suitable fuels conditions. Fire/fuels prescriptions include prescribed surface fire as well as pile 

burning and lop and scatter prescriptions. 

Surface Fire Prescription 

A surface fire is a fire that burns live and dead fuels at or near the surface of the ground, mostly by 

flaming combustion. A surface fire prescription is usually implemented by an underburn. Surface fire 

prescriptions are typically designed to consume surface and ladder fuels and to mimic fire that would 

occur in an active fire regime. Surface fire prescriptions can be applied under spring-like and fall-like 

conditions. Spring-like conditions are defined by relatively high live fuel moistures, high 1000 hour size 

(“coarse woody debris”, three inches diameter and greater) fuel moistures, and soils that are relatively 

moist beneath the surface fuels. Under spring-like conditions, it is expected that surface fires would 

have moderate to high consumption of 1-100 hour size fuels (“fine woody debris”, ranging from 0.00-

2.99 inches diameter) and minimal consumption of 1000+ hour fuels with mortality primarily expected 

in subdominant tree size classes. Fall-like conditions are defined by relatively low live fuel moistures, 

lower 1000 hour fuel moistures, and drier soils with dry organic layers beneath the litter layer. Under 

fall-like conditions, it is expected that burning would be primarily surface fires with higher flame lengths, 

and faster burn times as compared to burning under spring-like conditions. It would have high 

consumption of 1-100 hour size fuels and moderate to high consumption of 1000+ hour fuels, and with 

mortality expected in subdominant and some codominant tree size classes. Depending on cycles of 

drought and wet weather, spring-like and fall-like conditions can occur throughout the year. For the 

Sagehen Project, spring-like condition surface fire prescriptions would be emphasized, however due to 

limited suitable burning conditions, surface fire prescriptions under fall-like conditions would be 

implemented in some cases. In these cases, extra measures to protect large dead wood, such as creating 

firelines around large logs/snags, would be implemented. 

Pile Burn Prescription 

A pile burn prescription is designed to remove surface fuels, both fuels generated from silvicultural 

treatments (activity fuels) and existing fuels on the ground. A pile burn prescription can be implemented 

by hand or by machinery (typically a grapple piler – see below). In general, small down wood is placed in 

piles for future burning. Pile location and size is dictated by existing conditions, however piles would be 

preferentially placed outside of sensitive areas such as riparian conservation areas and cultural resource 

sites. Piles of fuels typically are burned under fall-like conditions, in winter months, or during periods of 
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low fire danger. This prescription removes surface fuels in the treatment units and is used to mimic 

underburning where sensitive areas prevent unit-wide application of underburning.  

Lop and Scatter 

A lop and scatter prescription does not remove fuels from treated areas. It prescribes changing the size 

and arrangement of the fuels. Lop and scatter prescriptions usually deal with activity generated fuels as 

a result of tree removal (tree tops and branches), however it can also apply to brush and standing ladder 

fuels. The purpose of a lop and scatter prescription, by changing the arrangement and size of fuels, is to 

take the fuels to a condition that allows the material to break down more rapidly. 

Fire/Fuels Treatment Methods 

Often, the silvicultural treatment would partially achieve hazardous fuels reduction objectives, and, in 

the case of mastication, could fully achieve fuels reduction objectives. Most of the silvicultural 

treatments however would be followed by a fire/fuels treatment, aimed at reducing surface fuels and 

residual ladder fuels. 

Prescribed fire constitutes much of the proposed follow-up fuels treatments for the Sagehen Project 

treatment units. Prescribed fire refers to any fire ignited by management actions to meet specific 

objectives. Prescribed fire can include underburning (intentionally set surface and ground fire) and 

burning of hand and machine constructed piles. Associated activities include creating firelines to prevent 

fire spread from treatment units as well as prevent the site-specific ignition of key habitat components, 

such as snags and down logs. 

Underburning 

Underburning is a generalized term used when applying prescribed fire to large areas and is typically the 

treatment method for a surface fire prescription. Underburning targets surface fuels, some understory, 

and, in rare cases, larger trees. Surface fuels are the primary agent of fire spread. The objective is to 

apply controlled fire under optimum conditions where the treatment can modify fuel conditions to 

effectively reduce fire behavior and the corresponding intensity of a future wildfire. Within some areas 

proposed for burning, the goal of the treatment may be to consume a significant portion of the existing 

surface fuels that could cause high wildfire intensities, and/or the consume understory vegetation 

(ladder fuels) in order to reduce future fire severity and to create conditions that allow for future 

prescribed underburning opportunities. In other areas, underburning is used to create new growth of 

native shrub species and forage opportunities for wildlife. Underburning most closely mimics low-

intensity fire that would occur in an active fire regime. Underburning, especially on south and west 

facing slopes, is typically conducted under spring-like conditions. A more mosaic burn pattern is created 

by underburning in spring-like conditions as compared to fall-like conditions; with some areas minimally 

burned and overall less fuel consumption. For the Sagehen Project proposal, underburning would be 

applied on a unit-wide basis, in other words, where underburning is proposed it would be conducted 

across the entire treatment unit and across all subunits (emphasis areas) within that treatment unit. 
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Hand Piling and Burning 

After a hand or mechanical thin, residual activity fuels and some naturally occurring fuels are piled by 

hand into burn piles. Hand piles of fuels typically are burned under fall-like conditions, in winter months, 

or during periods of low fire danger. 

Grapple Piling and Burning 

Photo 9: 

Example of underburning under 

fall-like conditions, post tree 

harvest. (photo from Sagehen 

Test Plots 2010, emphasis area 

5) 

Photo 10: 

Example of underburning under 

fall-like conditions, post tree 

harvest. (photo from Sagehen 

Test Plots 2010, emphasis area 

5) 
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After a mechanical thin, residual activity fuels and some naturally occurring fuels are piled by a grapple 

piler into burn piles. A grapple piler is typically an excavator that can pick up fuels from the ground 

surface, carry the material suspended from the ground, and place it in a pile for burning. Grapple piles of 

fuels typically are burned under fall-like conditions, in winter months, or during periods of low fire 

danger. 

Mastication 

As stated above, a masticator is a low ground pressure piece of equipment that “chews” up brush, small 

understory trees and downed woody fuels. Mastication does not actually remove wildland fuels from 

the treated area, but changes the size, continuity, and arrangement of the fuels, leading to an 

acceleration of decomposition rates of processed material and producing a desired change in fire 

behavior. Mastication changes a vertical large piece of fuel (i.e. a standing tree) into many smaller pieces 

of horizontal fuel. This is termed “rearranging” the fuels to a condition that allows the material to 

decompose more rapidly. Mastication can be a mechanized method of implementing a lop and scatter 

fire/fuels prescription. Mastication is also a Silvicultural Treatment Method – see above. 
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Unit-Specific Prescriptions and Treatments 

Silvicultural and fire/fuels prescriptions and methods proposed for each treatment unit are displayed in 

Table 2.1 below. 

Table 2.1  Prescription and Method Summary 

Unit Total 
Acres 

Emphasis 
Area 

Unit 
Emphasis 

Area 
Acres 

Silvicultural Rx – see 
Order of Prescription 
Application section 

above 

Silvicultural 
Treatment 

Method 

Fire/Fuels Rx Fire/Fuels 
Treatment 

Method 

33 118 

1 4 Variable Thin, Legacy 
Tree Treatment, 

Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Pile Burn Rx 
Grapple Pile 

Pile Burn 

4 30 

5 28 

6 56 

34 68 

5 16 
Variable Thin, Legacy 

Tree Treatment, 
Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Surface Fire Rx Underburn 6 47 

7 5 

35 64 

1 8 Variable Thin, Legacy 
Tree Treatment, 

Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Pile Burn Rx 
Grapple Pile 

Pile Burn 

4 6 

5 7 

6 37 

7 6 

36 101 

4 18 Variable Thin, Legacy 
Tree Treatment, 

Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Pile Burn Rx 
Grapple Pile 

Pile Burn 
5 13 

6 56 

7 14 

38 210 

1 67 Variable Thin, Legacy 
Tree Treatment, 

Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Surface Fire Rx Underburn 
4 7 

5 86 

7 50 

46 621 

4 47 No Treatment N/A Surface Fire Rx Underburn 

5 431 

Plantation Thin 
Mechanical 
Mastication 

Lop & Scatter 
Surface Fire Rx 

Mastication 
Underburn 

6 105 

7 38 

47 33 5 33 No Treatment N/A Surface Fire Rx Underburn 

61 20 
1 15 Variable Thin, 

Suppressed Cut, Dense 
Hand 

Pile Burn Rx 
Surface Fire Rx 

Hand Pile 
Pile Burn 2 5 
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Unit Total 
Acres 

Emphasis 
Area 

Unit 
Emphasis 

Area 
Acres 

Silvicultural Rx – see 
Order of Prescription 
Application section 

above 

Silvicultural 
Treatment 

Method 

Fire/Fuels Rx Fire/Fuels 
Treatment 

Method 

Cover Area Underburn 

73 144 

4 6 Variable Thin, Legacy 
Tree Treatment, 

Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Surface Fire Rx Underburn 
5 107 

6 27 

7 4 

76 91 

4 4 No Treatment N/A Surface Fire Rx Underburn 

5 37 

Plantation Thin Mastication 
Lop & Scatter 
Surface Fire Rx 

Mastication 
 Underburn 

6 42 

7 8 

80 5 8 5 Aspen Restoration Hand Pile Burn Rx 
Hand Pile 
Pile Burn 

85 64 

5 10 
Variable Thin, Legacy 

Tree Treatment, 
Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Lop & Scatter Mastication 

6 53 

8 1 Aspen Restoration Mechanical N/A N/A 

87 207 

5 67 

Plantation Thin 
Mechanical 
Mastication 

Lop & Scatter Mastication 6 130 

7 10 

89 34 

4 6 
Variable Thin, Legacy 

Tree Treatment, 
Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Surface Fire Rx Underburn 

6 28 

90 40 6 40 

Variable Thin, Legacy 
Tree Treatment, 

Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Surface Fire Rx Underburn 

91 9 2 9 
Variable Thin, 

Suppressed Cut, Dense 
Cover Area 

Hand Pile Burn Rx 
Hand Pile 
Pile Burn 

98 63 

1 43 Variable Thin, 
Suppressed Cut, Dense 

Cover Area 
Hand Pile Burn Rx 

Hand Pile 
Pile Burn 

2 9 

5 11 

99 67 
1 7 Variable Thin, 

Suppressed Cut, Dense 
Hand Pile Burn Rx 

Hand Pile 
Pile Burn 2 4 
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Unit Total 
Acres 

Emphasis 
Area 

Unit 
Emphasis 

Area 
Acres 

Silvicultural Rx – see 
Order of Prescription 
Application section 

above 

Silvicultural 
Treatment 

Method 

Fire/Fuels Rx Fire/Fuels 
Treatment 

Method 

4 11 Cover Area 

5 37 
Plantation Thin Mastication Lop & Scatter Mastication 

6 8 

100 120 

1 14 
Variable Thin, 

Suppressed Cut, Dense 
Cover Area, Decadent 
Feature Enhancement 

Hand 
Pile Burn Rx 

Surface Fire Rx 

Hand Pile 
Pile Burn 

Underburn 

2 19 

4 17 

5 46 

6 24 

156 84 1 84 

Variable Thin, Legacy 
Tree Treatment, 

Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening 

Mechanical Pile Burn Rx 
Grapple Pile 

Pile Burn 

163 82 

1 29 
Variable Thin, Legacy 

Tree Treatment, 
Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical 
Pile Burn Rx 

Surface Fire Rx 

Grapple Pile 
Pile Burn 

Underburn 
5 49 

7 4 

213 268 

1 182 Variable Thin, Legacy 
Tree Treatment, 

Suppressed Cut, Dense 
Cover Area, Early Seral 

Opening, Decadent 
Feature Enhancement 

Mechanical Pile Burn Rx 
Grapple Pile 

Pile Burn 

2 11 

4 21 

5 18 

6 25 

7 11 

282 108 
2 46 Variable Thin, 

Suppressed Cut, Dense 
Cover Area 

Hand 
Pile Burn Rx 

Surface Fire Rx 

Hand Pile 
Pile Burn 

Underburn 6 62 

 

  



51 | P a g e  
 

Table 2.2  Summary of Treatment Unit and Emphasis Area Acres within Sagehen Project Area 

Total Area within 
Project Boundary 

Acres 

NFS Lands 
within Project 

Boundary 
Acres 

Total Acres within Treatment Units 
Acres 

(Percentage of Total Area in Project 
Boundary) 

(Percentage of NFS Lands in Project 
Boundary) 

9,478 8,541 2,621 (28%) (31%) 

Total Acres of Each Emphasis 
Area within Treatment Units 

(Percentage of Emphasis Areas in 
Treatment Units) 

Emphasis 1 453 (17%) 
Emphasis 2 103 (4%) 
Emphasis 4 173 (7%) 
Emphasis 5 996 (38%) 
Emphasis 6 740 (28%) 
Emphasis 7 150 (6%) 
Emphasis 8 6 (<1%) 

 

Prescription Metrics 

As shown in Table 2.1, each treatment unit includes one or more of the seven identified management 

emphasis areas. Application of the silvicultural and fire/fuels prescriptions described in the preceding 

section within a given treatment unit would be aligned with the treatment objectives previously 

described for each emphasis area within the unit. (Each emphasis area within a treatment unit is 

referred to as a subunit).  

Metrics for post-treatment stand structure elements and tree species composition have been developed 

to guide application of the silvicultural and fire/fuels prescriptions within each emphasis area. Post-

treatment stand structure elements include: (a) basal area, particularly in trees greater than 20 inches 

dbh, (b) canopy cover, (c) snag density, (d) large and small down woody material, (e) short snag/high 

stump densities, (f) dense cover areas (DCAs) and early seral openings (ESOs), and (g) prescribed surface 

fire behavior, as indicated by spatial extent and intensity (tree mortality). The site-specifically defined 

values for the metrics for each subunit are grounded in the scientific literature as well as Forest Plan 

direction related to emphasis area objectives. The Sagehen Project record provides detailed citations for 

each defined metric, and this information is available from the Truckee Ranger District. 

Post-treatment metric values for each emphasis area represent a range of outcomes that would vary by 

subunit as prescriptions were applied within the context of the existing stand’s structure and tree 

species composition. For example, although silvicultural and fire/fuels prescriptions for subunits 213-1 

and 38-1 are designed to meet emphasis area 1 objectives, post-treatment stand conditions for subunit 

213-1, which is occupied by a higher elevation mature red fir stand on a northwest-facing slope, would 

be different than those for subunit 38-1, which is occupied by a lower elevation mixed conifer stand on 

an east-facing slope. 

The stand structure and species composition metrics apply at the subunit-scale. While these metrics can 

play out at other spatial scales (for example, microsite or landscape scales), they are meant to be 
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applied at the subunit-scale. The silvicultural prescriptions would be applied in the step-wise fashion (as 

described in the “Order of Prescription Application” section above), with variable thinning decisions 

regarding which trees to retain made at generally a microsite scale by field marking crews. The stand 

structure and species composition subunit-scale metrics would serve to limit and define the tree 

marking decision space. Data on the defined metrics would be gathered and assessed during the layout 

and tree marking phase of the project, with adjustments made to tree marking as necessary to align 

with emphasis area treatment objectives. This information would also be available to stakeholders and 

other interested individuals and groups, allowing feedback during the ongoing scoping process, with 

possibility of making incremental changes to the proposed action, as needed. 

Detailed descriptions of each subunit’s silvicultural and fire/fuels prescriptions and associated post-

treatment stand structure and tree species composition metric values are included in the Sagehen 

Project record. These detailed descriptions in the project record provide the site-specific information 

that would be used to guide application of the silvicultural and fire/fuels prescriptions on the ground. 

The sections below summarize key similarities and differences between the metrics for each emphasis 

area. 

Basal Area 

Although site and stand-scale basal areas are relatively homogeneous, existing subunit-scale basal areas 

are quite variable, both within and between emphasis areas, ranging on average between 100 and 280 

square feet per acre across all subunits. However, site conditions can exceed 280 square feet. Emphasis 

area treatment objectives would be expected to result in a 20 to 25 percent reduction in existing basal 

area levels at the subunit scale, with the lower end of the range (20 percent reduction) in emphasis area 

1 subunits and the higher end (25 percent reduction) in emphasis area 7 subunits. Residual basal areas 

in emphasis areas 1 through 4 would typically range between 165 and 190 square feet per acre, but 

could go as high as 300 square feet in DCAs or similar existing dense areas retained in the variable thin 

prescription (such as groupings of large trees). While emphasis areas 5, 6, and 7 would typically range 

between 100 and 170 square feet per acre, there could be sites as low as 10 square feet in ESOs, and 

other areas that would exceed 170 square feet (such as in DCAs or similar existing dense areas retained 

in the variable thin prescription - groupings of large trees).  

In summary, all ranges are presented as overall averages at the subunit level scale. Site-scale conditions 

influence the average subunit basal areas, but can be outside these ranges. Retained basal area would 

vary based on existing pre-treatment conditions coupled with emphasis area goals, and would 

contribute to the increase in site and stand variability. Mechanical thinning treatments would at 

minimum meet Forest Plan standards and guidelines for basal area retention (SNFPA ROD, pg. 50), and 

in many cases exceed retention standards. 

In addition, reductions in basal area would not be evenly distributed across tree size classes (trees less 

than ten inches dbh, trees between ten and 19.9 inches dbh, and trees between 20 and 29.9 inches 

dbh), however.  All trees 30 inches dbh and larger would be retained within all treatment units. For all 

emphasis areas, silvicultural prescriptions focus on removing selected trees less than 20 inches dbh, 

guided by the emphasis area’s treatment objectives. The majority of the retained basal area would be in 

the largest trees within each subunit, and most trees 20 inches dbh and larger would be retained 
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following application of the silvicultural and fire/fuels prescriptions. Data from the Sagehen Test Plots 

show that between 89 and 93 percent of trees between 20.0 and 29.9 inches dbh were retained 

following application of variable thinning, legacy tree treatment, dense cover area, and early seral 

opening prescriptions and, in the case one unit, a low intensity surface fire prescription. Similar 

outcomes would be expected for the Sagehen Project subunits. 

Canopy Cover 

Tree canopy cover retention would result from retaining basal area as described above. Canopy cover is 

a stand level average that indicates roughly the percentage of the forest floor that is vertically 

overtopped with tree canopy.  The silvicultural and fire/fuels prescriptions are expected to result in 

varying canopy cover levels within each subunit. For emphasis area 1 through 5 subunits, canopy cover 

following application of silvicultural and fire/fuels prescriptions would on average be greater than 50 

percent, with reductions of existing canopy cover ranging between 10 and 15 percent. For emphasis 

area 6 and 7 subunits, canopy cover following application of prescriptions would generally range on 

average between 40 and 50 percent. However in all emphasis areas, site canopy cover could go as high 

as 85 percent in DCAs or similar existing dense areas retained in the variable thin prescription (such as 

groupings of large trees), or as low as 20 percent in ESOs. 

In summary, all canopy cover ranges are presented as overall averages at the subunit level scale. Site-

scale canopy cover influences the average subunit canopy cover percentages, but can be outside these 

ranges. Retained canopy cover would vary based on existing pre-treatment conditions coupled with 

emphasis area goals, and would contribute to the increase in site and stand variability. Mechanical 

thinning treatments would meet (and, in many cases, exceed) Forest Plan standards and guidelines for 

canopy cover retention (SNFPA ROD, pp. 50 – 51) and in many cases exceed retention standards. 

Snag Density 

Snag density levels would be higher within emphasis areas 1 through 5 compared to emphasis areas 6 

and 7. Large snags (greater than 15 inches dbh) would be retained within all subunits, regardless of 

emphasis area.  Where currently available within emphasis area 1, 2 and 5 subunits, some decadent firs 

with declining crown characteristics would be retained for future snag recruitment. Where existing snag 

levels are low, particularly within the plantations, silvicultural prescriptions retain all snags greater than 

three inches dbh. Snag retention would meet (and, in many cases, exceed) Forest Plan standards and 

guidelines (SNFPA ROD, pg. 51).  

Snag density goals, especially in emphasis areas 1 and 2, would incorporate findings set forth in Spencer 

(1981) “Average densities (no. per ha) in known marten habitat was 46 snags (>20cm)”. This converts to 

18.6 snags per acre greater than 7.9 inches dbh, however this density was in clumps, not as an average 

across high quality marten reproductive habitat (pers. comm. Wayne Spencer, 2011). The management 

recommendation from Spencer (1981) of “At least 8 snags/ha >= 38cm dbh, including at least 1 fir 

snag/ha 70 cm should be retained” (converted 3 snags per acre greater than or equal to 15 inches dbh, 

0.4 fir snag per acre 28 inches dbh) is also incorporated into snag density goals in that all snags greater 

than 15 inches dbh would be retained and where snags numbers were low, snags would be created 

through the Decadent Feature Enhancement prescription (see below for subunits with this prescription 

applied). Emphasis area 1 and 2 long term objectives for snags greater than 15 inches dbh are 18 and 15 
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snags per acre respectively and the project goal is to move emphasis areas towards the long term 

objectives. 

Silvicultural prescriptions for subunits 33-1, 33-5, 35-1, 35-5, 36-5, 85-5, 100-1, 100-2, 213-1, 213-2, 213-

4, and 213-5 call for creating (via partial tree girdling) approximately two to three snags (each between 

15 and 30 inches dbh) per acre outside DCAs and one snag (greater than 15 inches dbh) per acre within 

DCAs.  

Hand-constructed fire lines would be placed around large snags before applying low intensity surface 

fire prescriptions. Each subunit’s low intensity surface fire prescription (available in the project record) 

specifies the numbers of snags to be lined, based on existing numbers of large snags within the subunit. 

In emphasis area 1 and 2 subunits proposed for underburning, between 10 and 18 large snags per acre 

would be lined while in emphasis area 4, 5, 6, and 7 subunits, between 2 and 10 large snags per acre 

would be lined.  

In treatment units where hand or grapple piling of fuels would be conducted, piles would be located a 

sufficient distance from large snags (greater than 15 inches dbh) to ensure the snags did not ignite 

during pile burning operations. 

Down Woody Material 

In all subunits, regardless of emphasis area, large down logs (larger than 15 inches diameter and ten feet 

long) would be retained during implementation of silvicultural treatments (mechanical thinning or 

mastication). Crushing of large down logs with machinery would be avoided. 

Fire/fuels prescriptions are designed to retain specified levels of down woody material, commensurate 

with emphasis area management objectives. In units proposed for application of low intensity surface 

fire following silvicultural treatments, the largest down logs per acre would be lined to protect them 

during underburning operations. Emphasis area 1 and 2 subunits to be underburned have the greatest 

quantities of large down logs to be lined prior to underburning, ranging from 15 to 20 large down logs to 

be lined per acre. In emphasis area 4, 5, 6, and 7 subunits generally three to seven large down logs per 

acre would be lined, with the exception of subunits 163-5, 163-7, and 213-4.  In these subunits, 

approximately 15 to 20 large logs per acre would be lined prior to application of low intensity surface 

fire. 

In treatment units proposed for grapple or hand piling, piles would be located a sufficient distance from 

large down logs to ensure the logs did not ignite during pile burning operations. In addition, piling would 

not be conducted on approximately 30 percent of the unit, allowing for retention of small down woody 

material. 

In treatment units proposed for surface fire prescriptions (Table 2.1), approximately 30 percent of each 

unit’s area would not be underburned. Small woody material would be retained in these unburned areas 

of the treatment units. 

Short Snags/High Stumps 
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Short snags would be created in emphasis area 1 through 6 subunits with silvicultural prescriptions that 

include existing DCAs. These subunits are located outside the Sagehen Project’s plantations. To create 

short snags, approximately two live trees per acre of DCA, greater than 15 inches dbh, would be cut at a 

height of ten to 20 feet above the ground. White fir would be the preferred cut species. Felled portions 

of these cut trees would be retained on site. 

Dense Cover Areas and Early Seral Openings 

Silvicultural prescriptions call for varying acreages of DCAs and/or ESOs within each subunit, based on 

emphasis area. (Note that DCAs and ESOs are not included in the plantation thinning prescription.) 

DCA/ESO acreages are calculated as a portion of each subunit’s area, with the highest proportion in 

emphasis area 1 subunits.  In emphasis area 1 subunits, DCAs and ESOs would occupy an average of 15 

to 20 percent of the subunit area; in emphasis areas 2 and 6, DCAs and ESOs would occupy an average 

of five to ten percent of the overall subunit area; in emphasis areas 4 and 5, DCAs and ESOs would 

occupy an average of ten to 15 percent of the subunit area; and in emphasis area 7, DCAs and ESOs 

would occupy an average of one to five percent of the subunit area.  Subunits 38-1, 73-5, and 213-1 

would have the highest acreages of DCAs, ten, eight, and 15 total acres, respectively. 

Tree Species Composition 

Site-specific objectives for tree species composition are based on existing species composition within 

the subunits. Relative percentages of tree species to be removed vary by crown class (dominant, 

codominant, subdominant, and suppressed) within each subunit, as described in detail in the Project 

Record. Silvicultural prescriptions for all subunits outside plantations, regardless of emphasis area, 

would be primarily focused on removing suppressed trees (ranging from 50 to 90 percent removal of 

existing suppressed trees) and some removal of subdominant trees (ranging from ten to 30 percent 

removal of existing subdominant trees), depending on the existing species composition within the 

subunit. In general, most dominant and codominant trees of all species would be retained, with some 

limited site-specific exceptions to provide for removal of three to ten percent of dominant/codominant 

white fir. 

Because the plantations are predominantly comprised of Jeffrey pine, plantation thinning prescriptions 

are focused on retaining existing white fir and red fir as well as sugar pine and western white pines not 

infected with blister rust.  

Prescribed Surface Fire Behavior 

Two metrics are used to define targets for surface fire prescriptions: spatial extent of surface fire and 

intensity as indicated by the amount of tree mortality caused by surface fire. To facilitate application of 

surface fire prescriptions, underburning is proposed for entire treatment units (rather than individual 

subunits within treatment units). Hence, values for the prescribed surface fire metrics are applied at the 

treatment unit scale, and are the same for all emphasis areas.  

The spatial extent for application of low intensity surface fire is approximately 70 percent of the area in 

a mosaic pattern within each treatment unit. (Table 2.1 above displays the treatment units proposed for 

surface fire prescriptions.) Approximately 30 percent of the unit’s area would remain in an unburned 

condition. Surface fire prescriptions would be designed to result in mortality of approximately 70 
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percent of trees less than three inches dbh and approximately five to 15 percent of trees greater than 

three inches dbh. Mortality in trees greater than three inches dbh would be primarily comprised of trees 

in subdominant crown classes, with occasional mortality of trees in the codominant crown class. 

Road Management 

Previously existing Forest Service maintained and county roads within and adjacent to the project 

area will be used for transportation of equipment and hauling of timber.  Alternative 1 includes 

approximately 3.8 miles of temporary road construction. Final temporary road locations will 

consider hydrology, slope, soil, and sensitive area restrictions, and will be located in the best 

available sites that minimize effects to resources. 

 

Restoration of Existing Forest Development Roads  

Site-specific watershed improvement needs, typically associated with roads needed to access the units, 

were identified in some treatment areas. Specific areas of road obliteration (decommissioning) would 

restore/improve watershed condition. This would be accomplished by re-establishing hydrologic 

connectivity and reducing current or potential sources of sediment. Specific actions are described below 

and shown on the map of Alternative 1 (Appendix B) as road obliteration.  

 

Road 11-5, Action 1: Approximately one mile of this road would be obliterated following its use for 

vegetation treatment activities. Currently this road is choked with vegetation and is not accessible 

through much of its length. This road would be reopened to access and treat units 85 and 87 for 

approximately one mile. Upon completion of the treatments in these units, this segment of road would 

be obliterated. Road obliteration would consist of re-contouring the roadbed to a hydrologically neutral 

state. This also includes emphasizing protection and neutral landscape configuration above fens, 

designing drainage to match natural patterns, reducing compaction (sub-soiling), blocking the closed 

portions from future access, and mulching or otherwise providing slash and soil organic matter to 

control erosion. 

Road 11-5, Action 2: On the section of road 11-5 below the obliteration work described in Action 1 

above, where the road crosses through a fen and aspen stand, the road and its associated culvert 

system would be removed and full restoration measures would be implemented. The existing elevation 

of the culvert is placed subgrade, such that the water in the fen is draining at an accelerated rate and 

resulting in an ongoing reduction in fen size. Restoration measures would include filling the culvert 

alignment and reshaping the roadbed to support the function and hydrology of the fen (currently 

approximately 1.2 acres). Revegetation activities would be implemented and may include local seed 

and/or small plugs of sedge mat or other local vegetation obtained adjacent to the fen. Mulching would 

be provided as needed to control erosion and stabilize the site. This action, in combination with the 

proposed aspen restoration prescription in subunit 85-8 and the above described road obliteration, 

would restore fen and wetland hydrology and the area surrounding the fen could be improved over 

approximately three acres. 

Change in Maintenance Level for Road 11-6 
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Existing Forest Development Road 11-6 is proposed to be changed from Forest Service Maintenance 

Level 1 to Maintenance Level 2.  Maintenance Level 1 roads are typically managed for intermittent, 

project-related use; whereas Level 2 roads are typically managed for seasonal public and administrative 

use.  The proposed change in road maintenance levels is an administrative change which would more 

accurately reflect the current conditions on the ground and the existing use that is occurring on the 11-6 

road.  No changes to the physical environment of the 11-6 road beyond maintenance of existing 

conditions are proposed in this undertaking. 

Alternative 2:  No Action 
Under Alternative 2, No Action, none of the activities proposed under Alternative 1 or Alternative 3 

would be implemented.  Selection of the No Action alternative by the Responsible Officials would not 

preclude activities that have already been approved in this area or those being planned as separate 

projects. 

Alternative 3:  Non-commercial Funding 
Alternative 3 was developed in accordance with Eastern District Court Judge England's November 4, 

2009 order for Case 2:05-cv-00205-MCE-GGH.  The order requires the Forest Service to analyze a non-

commercial funding alternative in detail for all new fuel reduction projects not already evaluated and 

approved as of November 4, 2009.  To develop this alternative, the proposed treatment areas were 

revisited to determine (a) if a beneficial fuel treatment was possible and (b) what those treatments 

would be.  See Appendix B for a map of Alternative 3.  

A total of 1,132 acres were considered for non-commercial treatments.  All units were not considered to 

be treated under this alternative because the cost would have been too great.  Therefore, in order to 

reduce implementation costs to around one million dollars, the most critical units were chosen for 

treatment (including fuels only prescriptions on all units would have cost close to twice that amount).  

The treatments identified only partially meet the purpose and need by addressing hazardous surface 

and ladder fuels.  The following actions are proposed under Alternative 3 (Table 2.3) and are displayed 

on the map of Alternative 3 in Appendix B. Note that while emphasis areas are displayed here, there are 

no project goals specifically tied to each emphasis area in Alternative 3 as there are in Alternative 1. The 

emphasis areas are displayed solely to provide a consistent way to compare the alternatives. 

Table 2.3: Summary of Alternative 3 by Treatment Area 

Unit Total 
Acres 

Emphasis 
Area 

Unit 
Emphasis 

Area 
Acres 

Silvicultural Rx – see 
Order of Prescription 
Application section 

above 

Silvicultural 
Treatment 

Method 

Fire/Fuels Rx Fire/Fuels 
Treatment 

Method 

33 118 

1 4 

No Treatment N/A No Treatment N/A 4 30 

5 28 
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Unit Total 
Acres 

Emphasis 
Area 

Unit 
Emphasis 

Area 
Acres 

Silvicultural Rx – see 
Order of Prescription 
Application section 

above 

Silvicultural 
Treatment 

Method 

Fire/Fuels Rx Fire/Fuels 
Treatment 

Method 

6 56 

34 68 

5 16 

No Treatment N/A No Treatment N/A 6 47 

7 5 

35 64 

1 8 

No Treatment N/A No Treatment N/A 

4 6 

5 7 

6 37 

7 6 

36 101 

4 18 

No Treatment N/A No Treatment N/A 
5 13 

6 56 

7 14 

38 210 

1 67 

No Treatment N/A No Treatment N/A 
4 7 

5 86 

7 50 

46 621 

4 47 No Treatment N/A Surface Fire Rx Underburn 

5 431 

Plantation Thin 
Mechanical 
Mastication 

Lop & Scatter 
Surface Fire Rx 

Mastication 
Underburn 

6 105 

7 38 

47 33 5 33 No Treatment N/A Surface Fire Rx Underburn 

61 20 
1 15 

Suppressed Cut 
Hand 

Thinning 
Pile Burn Rx 

Surface Fire Rx 

Hand Pile 
Pile Burn 

Underburn 2 5 

73 144 

4 6 

No Treatment N/A No Treatment N/A 
5 107 

6 27 

7 4 

76 91 

4 4 No Treatment N/A Surface Fire Rx Underburn 

5 37 

Plantation Thin 
Mechanical 
Mastication 

Lop & Scatter 
Surface Fire Rx 

Mastication 
Underburn 

6 42 

7 8 

80 5 8 5 No Treatment N/A No Treatment N/A 

85 64 

5 10 
No Treatment N/A No Treatment N/A 

6 53 

8 1 No Treatment N/A No Treatment N/A 

87 207 
5 67 

No Treatment N/A No Treatment N/A 
6 130 
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Unit Total 
Acres 

Emphasis 
Area 

Unit 
Emphasis 

Area 
Acres 

Silvicultural Rx – see 
Order of Prescription 
Application section 

above 

Silvicultural 
Treatment 

Method 

Fire/Fuels Rx Fire/Fuels 
Treatment 

Method 

7 10 

89 34 
4 6 

No Treatment N/A No Treatment N/A 
6 28 

90 40 6 40 No Treatment N/A No Treatment N/A 

91 9 2 9 Suppressed Cut 
Hand 

Thinning 
Pile Burn Rx 

Hand Pile 
Pile Burn 

98 63 

1 43 

Suppressed Cut 
Hand 

Thinning 
Pile Burn Rx  

Hand Pile 
Pile Burn 

2 9 

5 11 

99 67 

1 7 

Suppressed Cut 
Hand 

Thinning 
Pile Burn Rx 

Hand Pile 
Pile Burn 

2 4 

4 11 

5 37 
Plantation Thin 

Mechanical 
Mastication 

Lop & Scatter Mastication 
6 8 

100 120 

1 14 

Suppressed Cut 
Hand 

Thinning 
Pile Burn Rx 

Surface Fire Rx 

Hand Pile 
Pile Burn 

Underburn 

2 19 

4 17 

5 46 

6 24 

156 84 1 84 No Treatment N/A No Treatment N/A 

163 82 

1 29 

No Treatment N/A No Treatment N/A 5 49 

7 4 

213 268 

1 182 

No Treatment N/A No Treatment N/A 

2 11 

4 21 

5 18 

6 25 

7 11 

282 108 
2 46 

Suppressed Cut 
Hand 

Thinning 
Pile Burn Rx 

Surface Fire Rx 

Hand Pile 
Pile Burn 

Underburn 6 62 

 

Prescription and Treatment Method Definitions (associated treatment 

areas): 

Silvicultural Prescriptions 

Suppressed Cut  
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Units: 61, 91, 98, 100, 282 (all emphasis areas), 99 - emphasis areas 1, 2, and 4. 

A suppressed tree is typically no larger than ten inches dbh (usually ranging between one and five inches 

dbh) and is a component of a stand’s understory, where there is an overstory of dominant, codominant, 

and subdominant trees. Suppressed trees, in general, have little capacity to release (initiate increased 

growth rates), even if the overstory is removed. These trees often make up the lower levels of ladder 

fuels, and the suppressed tree layer combined with subdominant trees helps connect the forest floor 

into the crowns of dominant/codominant trees, which can increase fire severity and the potential for 

crown fire. 

The suppressed cut would remove suppressed trees (down to one inch dbh for hand thinning and down 

to three inches dbh for mechanical thinning). Suppressed tree removal would facilitate use of prescribed 

fire while helping to minimize the risks of crown fire by removing some ladder fuels. 

Although the suppressed cut prescription is proposed to remove the majority of trees less than ten 

inches dbh in the units proposed for treatment, the limited treatment in emphasis area 4 of the 

plantation thinning prescription (see below) and the remainder of the units not proposed for treatment 

will more than meet Forest Plan requirements of retaining at least five percent of trees between six and 

24 inches dbh within the overall project area. 

 

Units: 46- emphasis areas 5, 6, and 7, 76- emphasis areas 5, 6, and 7, and 99- emphasis areas 5 and 6. 

Plantations in the Sagehen Project Area were established in the 1960s and 1970s following the 

Independence and Donner Ridge wildfires. The plantations are largely comprised of planted Jeffrey and 

ponderosa pines; however, they also contain young trees that grew in naturally. The plantation thinning 

prescription is designed to facilitate and accelerate the continued growth of these young trees. The 

plantations currently contain some trees that survived wildfire and subsequent salvage harvest: these 

“residual” trees would not be removed. While they do meet the definition of legacy trees, residual trees 

in plantations would be treated differently than individual or small groups of legacy trees with a focus 

on removing ladder fuels to protect them during prescribed burning treatments. There also would be an 

emphasis on removing ladder fuels on the downhill sides of the residual trees where steep slopes may 

contribute to flame lengths reaching the residual trees. 

Plantation thinning would involve mechanical thinning and/or mastication (mechanical grinding and 

crushing that rearranges material on site) of plantation trees and mastication of brush. Mastication 

changes a vertical large piece of fuel (i.e. a standing tree) into many smaller pieces of horizontal fuel. 

This is termed “rearranging” the fuels to a condition that allows the material to decompose more 

rapidly. The plantation thinning prescription would primarily focus on removing and/or rearranging 

trees between one and 12 inches dbh. An occasional tree between 12 and 18 inches dbh could be 

removed; however, this would occur only where mechanical cutting and removal systems were used. 

The majority of trees between 12 and 18 inches dbh would be retained. Because of the nature of 

plantations and the logistics of marking trees in extremely dense brush, trees would be thinned by 

description and a spacing guideline would be applied. Typically, retained trees would be spaced roughly 
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14 to 22 feet apart. Plantation thinning would retain at least 120 trees per acre. Sufficient tree canopy 

cover would be maintained to suppress shrub growth under groups of trees; however, retarding shrub 

growth over the entire treatment unit would not be a specific objective.  

Shrubs growing under the drip line of retained trees would be masticated. Other areas of snow brush, 

manzanita, and white thorn outside the drip lines would also be masticated to decrease the fire hazard 

and provide opportunities for brush regeneration. Further, patches of bitterbrush and Ribes outside of 

tree drip lines would not be masticated unless they posed a fire hazard (ladder fuels) to retained 

trees/groups of trees. Bitterbrush is a preferred browse species for mule deer and it occurs in some 

homogeneous small patches in the plantations. These patches provide valuable foraging habitat. 

Because bitterbrush and Ribes do not regenerate (stump sprout) very well after mastication, unless 

posing a direct ladder fuels hazard, these species would not be masticated. 

In addition to spacing guideline ranges, other measures would be implemented to increase within-stand 

horizontal heterogeneity. Where less than ten trees per acre are present, no trees would be thinned and 

shrubs would not be masticated; however, these areas could be underburned. Because the plantations 

are largely composed of Jeffrey and ponderosa pines, species preference for retention would focus on 

other species, if they are present. This could mean that a larger pine would be proposed for 

removal/mastication if it is in close proximity to a tree of another species, such as red fir.   

Identified drainage bottoms within plantations would not be treated. Based on existing conditions in the 

plantation treatment units, it is estimated that at least ten percent of the overall plantation acreage 

would be included in these residual tree zones, sparsely treed areas, and drainages. These areas would 

enhance heterogeneity in the treated plantations. 

Silvicultural Treatment Methods 

Mechanical Thinning 

Units: 46- emphasis areas 5, 6, 7, 76- emphasis areas 5, 6, and 7, 99- emphasis areas 5 and 6. 

Mechanical thinning is a harvest activity, which, under the Sagehen Project would utilize ground-based 

equipment (tractors, feller bunchers and some chainsaw work) to fell and remove identified trees while 

retaining and protecting desirable trees to accomplish fuels reduction objectives. A network of skid trails 

(in the case of ground-based thinning operations), landings, and, in some cases, temporary roads (which 

are removed following project activities) would be used to transport and collect harvested material.  

This equipment would operate on slopes generally less than 25 percent.  Short pitches less than 150 feet 

long and up to 30 percent in slope would also be included in treatments using ground based equipment.  

A borate compound would be applied to all white fir stumps greater than 14 inches in diameter to 

prevent Annosus root disease. 

Hand Thinning 

Units: 61, 91, 98, 100, 282 (all emphasis areas), 99 - emphasis areas 1, 2, and 4. 

Hand thinning is an activity that utilizes crews with chainsaws or handsaws that cut understory conifers 

less than 16 inches dbh to accomplish fuels reduction objectives. If hand felled material contributes to 
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unacceptable fuel loading, this material may be hand piled outside the drip lines of desirable trees and 

burned when conditions permit a minimum amount of mortality. 

Mastication 

Units: 46 - emphasis areas 5, 6, and 7, 76- emphasis areas 5, 6, and 7, 99- emphasis areas 5 and 6. 

A masticator is a low ground pressure piece of equipment that “chews” up brush and small understory 

trees to reduce competition. The machine mechanically grinds and crushes this material and down 

woody fuels and distributes the resulting small pieces around the site. This equipment would operate on 

slopes generally less than 25 percent.  Short pitches less than 150 feet long and up to 30 percent in 

slope would also be included in treatments using ground based equipment.  Mastication is also a 

Fire/Fuels Treatment Method – see below.  

Fire/Fuels Prescriptions 

Surface Fire Prescription  

Units: 46, 47, 61, 76, 100, 282 (all emphasis areas). 

A surface fire is a fire that burns live and dead fuels at or near the surface of the ground, mostly by 

flaming combustion. A surface fire prescription is usually implemented by an underburn. Surface fire 

prescriptions are typically designed to consume surface and ladder fuels and to mimic fire that would 

occur in an active fire regime. Surface fire prescriptions can be applied under spring-like and fall-like 

conditions. Spring-like conditions are defined by relatively high live fuel moistures, high 1000 hour size 

(“coarse woody debris”, three inches diameter and greater) fuel moistures, and soils that are relatively 

moist beneath the surface fuels. Under spring-like conditions, it is expected that surface fires would 

have moderate to high consumption of 1-100 hour size fuels (“fine woody debris”, ranging from 0.00-

2.99 inches diameter) and minimal consumption of 1000+ hour fuels with mortality primarily expected 

in subdominant tree size classes. Fall-like conditions are defined by relatively low live fuel moistures, 

lower 1000 hour fuel moistures, and drier soils with dry organic layers beneath the litter layer. Under 

fall-like conditions, it is expected that burning would be primarily surface fires with higher flame lengths, 

and faster burn times as compared to burning under spring-like conditions. It would have high 

consumption of 1-100 hour size fuels and moderate to high consumption of 1000+ hour fuels, and with 

mortality expected in subdominant and some codominant tree size classes. Depending on cycles of 

drought and wet weather, spring-like and fall-like conditions can occur throughout the year. For the 

Sagehen Project, spring-like condition surface fire prescriptions would be emphasized, however due to 

limited suitable burning conditions, surface fire prescriptions under fall-like conditions would be 

implemented in some cases.  

Pile Burn Prescription 

Units: 61, 91, 98, 100, 282 (all emphasis areas), 99 - emphasis areas 1, 2, and 4. 

A pile burn prescription is designed to remove surface fuels, both fuels generated from silvicultural 

treatments (activity fuels) and existing fuels on the ground. A pile burn prescription can be implemented 

by hand or by machinery. In general, small down wood is placed in piles for future burning. Pile location 

and size is dictated by existing conditions, however piles would be preferentially placed outside of 
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sensitive areas such as riparian conservation areas and cultural resource sites. Piles of fuels typically are 

burned under fall-like conditions, in winter months, or during periods of low fire danger. This 

prescription removes surface fuels in the treatment units and is used to mimic underburning where 

sensitive areas prevent unit-wide application of underburning.  

Lop and Scatter 

Units: 46 - emphasis areas 5, 6, and 7, 76 - emphasis areas 5, 6, and 7, 99 - emphasis areas 5 and 6. 

A lop and scatter prescription does not remove fuels from treated areas. It prescribes changing the size 

and arrangement of the fuels. Lop and scatter prescriptions usually deal with activity generated fuels as 

a result of tree removal (tree tops and branches), however it can also apply to brush and standing ladder 

fuels. The purpose of a lop and scatter prescription, by changing the arrangement and size of fuels, is to 

take the fuels to a condition that allows the material to break down more rapidly. 

Fire/Fuels Treatment Methods 

Underburning 

Units: 46, 47, 61, 76, 100, 282 (all emphasis areas).  

Underburning is a generalized term used when applying prescribed fire to large areas and is typically the 

treatment method for a surface fire prescription. Underburning targets surface fuels, some understory, 

and, in rare cases, larger trees. Surface fuels are the primary agent of fire spread. The objective is to 

apply controlled fire under optimum conditions where the treatment can modify fuel conditions to 

effectively reduce fire behavior and the corresponding intensity of a future wildfire. Within some areas 

proposed for burning, the goal of the treatment may be to consume a significant portion of the existing 

surface fuels that could cause high wildfire intensities, and/or the consume understory vegetation 

(ladder fuels) in order to reduce future fire severity and to create conditions that allow for future 

prescribed underburning opportunities. In other areas, underburning is used to create new growth of 

native shrub species and forage opportunities for wildlife. Underburning most closely mimics low-

intensity fire that would occur in an active fire regime. Underburning, especially on south and west 

facing slopes, is typically conducted under spring-like conditions. A more mosaic burn pattern is created 

by underburning in spring-like conditions as compared to fall-like conditions; with some areas minimally 

burned and overall less fuel consumption. For the Sagehen Project proposal, underburning would be 

applied on a unit-wide basis, in other words, where underburning is proposed it would be conducted 

across the entire treatment unit and across all subunits (emphasis areas) within that treatment unit. 

Hand Piling and Burning 

Units: 61, 91, 98, 100, 282 (all emphasis areas), 99 - emphasis areas 1, 2, and 4. 

After a hand or mechanical thin, residual activity fuels and some naturally occurring fuels are piled by 

hand into burn piles. Hand piles of fuels typically are burned under fall-like conditions, in winter months, 

or during periods of low fire danger. 

Mastication 

Units: 46 - emphasis areas 5, 6, and 7, 76 - emphasis areas 5, 6, and 7, 99 - emphasis areas 5 and 6. 
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As stated above, a masticator is a low ground pressure piece of equipment that “chews” up brush, small 

understory trees and downed woody fuels. Mastication does not actually remove wildland fuels from 

the treated area, but changes the size, continuity, and arrangement of the fuels, leading to an 

acceleration of decomposition rates of processed material and producing a desired change in fire 

behavior. Mastication changes a vertical large piece of fuel (i.e. a standing tree) into many smaller pieces 

of horizontal fuel. This is termed “rearranging” the fuels to a condition that allows the material to 

decompose more rapidly. Mastication can be a mechanized method of implementing a lop and scatter 

fire/fuels prescription. This equipment would operate on slopes generally less than 25 percent.  Short 

pitches less than 150 feet long and up to 30 percent in slope would also be included in treatments using 

ground based equipment.  Mastication is also a Silvicultural Treatment Method – see above. 

Road Management 

Change in Maintenance Level for Road 11-6 

Existing Forest Development Road 11-6 is proposed to be changed from Forest Service Maintenance 

Level 1 to Maintenance Level 2.  Maintenance Level 1 roads are typically managed for intermittent, 

project-related use; whereas Level 2 roads are typically open for seasonal public and administrative use.   

The proposed change in road maintenance levels is an administrative change which would more 

accurately reflect the current conditions on the ground and the existing use that is occurring on the 11-6 

road.  No changes to the physical environment of the 11-6 road beyond maintenance of existing 

conditions are proposed in this undertaking. 

Standard Management Requirements 
Standard Management Requirements (SMRs) have been developed by the Sagehen Project’s 

interdisciplinary team to avoid or reduce potential adverse environmental effects under both Action 

Alternatives (Alternative 1 and Alternative 3). SMRs are not needed under Alternative 2, as no actions 

are proposed under that alternative. The SMRs help the Sagehen Project meet applicable Forest Plan 

standards and guidelines and other regulatory requirements.  Some of the SMRs would not apply to 

Alternative 3 (i.e. landing placement and skid trail utilization) because of its non-commercial nature and 

smaller scope of activities.  A complete list of the SMRs indexed by applicable resource values is 

incorporated into this EA as Appendix A.  Appendix A will be referenced throughout the EA in discussions 

concerning specific SMRs. 

Monitoring 
The Sagehen Project Alternatives 1 and 3 require implementation monitoring of Best Management 

Practices (BMPs) and Standard Management Requirements (SMRs) throughout the life of the project.  

This ensures all BMPs and SMRs outlined in the project are followed. Each discipline has the delegated 

responsibility and associated funding to monitor their specific resource and ascertain whether 

treatments are following project requirements. Further, treatments are monitored for unforeseen 

effects, which help inform the project’s adaptive management strategy. In addition, for Alternative 1, 

further monitoring would occur as described below: 
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A. NE Sagehen Goshawk PAC Monitoring 

Pre-treatment, full protocol surveys of existing suitable goshawk habitat in the Sagehen Project Area 

were conducted in 2004 – 2005. Full protocol surveys of suitable goshawk habitat commenced again in 

2012 and will be completed in 2013. In addition, known goshawk PACs in the Sagehen Project Area have 

been monitored in 2006, and 2009-2013. 

In 2011, a new, active goshawk nest with one fledgling was discovered, necessitating the designation of 

NE Sagehen Goshawk PAC. Under Alternative 1, a portion of this PAC is proposed for mechanical 

thinning followed by prescribed underburning. This PAC has been continuously monitored for occupancy 

since 2011, and would be monitored to protocol for 2 years following the proposed mechanical 

treatment. If this PAC was found to be unoccupied after the first year’s survey, suitable goshawk habitat 

within the Sagehen Basin north of Sagehen Creek would be monitored the following year to assess 

goshawk presence. 

B. Key Habitat Feature Monitoring 

The Sagehen Project proposes a number of prescriptions that are designed to create, protect, and 

maintain specific habitat features that are particularly important for late seral species, including the 

Pacific marten and northern goshawk. The metrics for these habitat features are based upon levels 

described in relevant literature as desirable and as negotiated through the Sagehen collaborative 

process. The Sagehen Project’s prescriptions are designed to meet the Project’s identified need for 

“maintaining and enhancing habitat for the marten and other wildlife species associated with late seral 

forest habitat.” Each phase of Sagehen Project implementation would have checks installed to ensure 

the desired numbers and configurations of habitat features existed after the implementation was 

complete. Monitoring for each feature type is outlined below: 

Decadent feature enhancement:  

- All decadent features to be created have been marked with white paint, which will make 

them identifiable during contract and force account implementation. 

- All features have been mapped and accounted for in GIS and are available in the project 

geodatabase. 

- The complete, spatial pre-treatment data set would translate into contract specifications 

and ensure accurate administration. 

- Created features would be monitored during any force account burning. Additional 

protections during underburning, such as lining or suppression, would be implemented if 

there were undesirable levels of feature consumption. 

Dense cover areas: 

- All features have been mapped and accounted for in GIS and are available in the project 

geodatabase. 

- All areas that will be maintained as DCAs have been designated with flagging to facilitate 

their identification during contract and force account implementation.  Since DCAs have 

been GPS mapped, if flagging was lost, these areas would be redesignated with GPS 
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hardware.  Potential contractor GPS capabilities would also aid in protection from machine 

encroachment. 

- The complete, spatial data set would translate into contract specifications and ensure 

accurate administration. 

- Although some DCAs could have some associated prescribed burning, only moderate 

amounts of mortality would be accepted. Therefore, the fuels specialist would incorporate 

lighting requirements in and around dense cover areas into the burn plan to minimize fire 

intensities. The burn boss would monitor fire movement throughout the units and ensure 

that DCA mortalities were limited. Additional protections during prescribed burning, such as 

lining or suppression, would be implemented if there were undesirable levels of feature 

consumption. 

Existing larger down logs: 

- All down logs greater than 15 inches diameter and 10 feet long would be retained during 

contract and force account implementation. However, a small percentage could be 

compromised during mechanical work or accidentally consumed during extended burning 

phases of the prescribed fire in units where these methods are prescribed. If more than one 

of these larger down logs for every five acres of unit was compromised, tactics would be 

halted and reevaluated before continuing. 

- Contract specifications would be clear and enforceable in order to minimize effects on larger 

down wood populations within units. 

- Features believed to be vulnerable to consumption during prescribed burning would be 

lined before ignition. 

- The fuels specialist would incorporate lining requirements into the burn plan.  The burn boss 

would monitor fire movement throughout unit to ensure that the majority of larger down 

logs remained intact. 

Existing larger snags:  

- All snags greater than 15 inches diameter at breast height (dbh) would be retained during 

contract and force account implementation.  However, a small percentage could be knocked 

down during mechanical work or accidentally consumed during extended burning phases of 

the prescribed fire in units where these methods are prescribed. If more than one of these 

larger snags for every five acres of unit was compromised, tactics would be halted and 

reevaluated before continuing. 

- Contract specifications would be clear and enforceable in order to minimize effects on larger 

snag populations within units. 

- Features believed to be vulnerable to consumption during prescribed burning would be 

lined before ignition. 

- The fuels specialist would incorporate lining requirements into the burn plan. The burn boss 

would monitor fire movement throughout unit to ensure that the majority of larger snags 

remained intact. 



67 | P a g e  
 

The Sagehen Project also provides a unique opportunity to study project effects through an array of 

sound study designs coupled with a rich baseline of data from several external partners.  These studies 

may produce some of the most thorough effects monitoring on forest management projects up to date.  

There are numerous ongoing studies within the Sagehen Basin that, in some cases, can be modified or 

simply repeated, to monitor project effects. Studies that have been tied to Sagehen Project 

implementation include the Calhoun line trapping transects that began in the 1950s and are currently 

being revisited by PSW researcher Pat Manley.  Researcher Marty Raphael is revisiting bird survey plots 

begun in the 1960s within the 1960 Donner Ridge fire.  The Monitoring Avian Productivity and 

Survivorship (MAPS) project runs annual bird banding stations at sites within the basin.  Starting in the 

early 2000s, scientists from the University of California (John Battles and Scott Stephens) developed a 

research approach and gathered a massive dataset derived from over 500 plots and LiDAR imaging 

which informed fine scale vegetative and fuel conditions within the basin to examine the effects of 

strategically placed area treatments (SPLATs). Annual fish monitoring continues in various Sagehen 

Creek stretches based on Starker Leopold’s work in the 1950s.  American marten population studies 

were performed in the early 1980s as well as recently by Katie Moriarty.  The USGS regularly samples 

Sagehen Creek water chemistry and remotely monitors flow.  Terry Hogue is evaluating stream water 

yield while researcher Jim Kirchner is evaluating weather, groundwater and sap flow patterns.  Finally, 

the National Atmospheric Deposition Program has ongoing precipitation sampling from 12 weather 

towers within the basin.   

The Pacific Southwest Research Station (PSW) and the Tahoe National Forest (TNF) agree, in principle, to 

collaborate on post-treatment monitoring, with design lead from PSW, that includes assessing the 

occupancy status of existing goshawk PACs and conducting a marten survey during the summer and 

winter after the final unit is treated. The relative contributions of personnel and funding from PSW and 

the TNF would be determined and negotiated at a later date. We recognize the importance of species 

monitoring following treatments, and we commit to explore and attempt to secure sources of funding 

for this work. Finally, using collaborative expertise from both branches of the Agency and to the extent 

funding allows, we would track the amount and distribution of predicted high quality habitat for marten 

in the Sagehen Basin over time and provide for a Basin-wide analysis of the connectivity of predicted 

high quality marten habitat. The potential scientific value of effects monitoring is maximized under 

Alternative 1, compared with the other alternatives, given this alternative’s innovative design of 

treatment prescriptions aimed at achieving ecological restoration goals.  Alternative 3 was not designed 

to achieve ecological restoration goals, while Alternative 2 maintains existing trends. 

Comparison of Alternatives 
This section provides a summary of the effects of implementing each alternative. The alternatives can be 

compared in terms of (a) how well they respond to the purpose and need for action and (b) their 

environmental effects. Tables 2.4 and 2.5 below provide a comparison of the alternatives in these two 

regards. Information in the tables is focused on activities and effects where different levels of effects or 

outputs can be distinguished quantitatively or qualitatively among alternatives.  Detailed analyses for 

the environmental effects summarized in Table 2.5 are provided in Chapter 3 of this EA. 
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Table 2.4. Comparison of Sagehen Project alternatives in terms of meeting the purpose of and need for 
action. 

Purpose and Need for 
Project 

Alternative 1 (Proposed 
Action) 

Alternative 2 (No Action) Alternative 3 (Non-
commercial Funding 
Alternative) 

Reduce hazardous fuel 
loadings and modify 
landscape scale wildland 
fire behavior 

Reduces hazardous fuel 
loadings across 2,621 
acres with mechanical, 
manual and prescribed 
fire vegetation 
treatments.  Reduced fuel 
loading and strategic 
placement of the 
treatment units and 
prescriptions throughout 
the project area would 
reduce wildland fire 
intensity and modify 
landscape scale wildland 
fire behavior. 

No vegetation treatments 
are proposed.  Does not 
reduce hazardous fuel 
loadings or modify 
landscape scale wildland 
fire behavior. 

Reduces hazardous fuel 
loadings across 1,132 
acres with mechanical, 
manual and prescribed 
fire vegetation 
treatments.  The 
treatments are 
concentrated around 
Sagehen Field Station for 
protection of 
improvements.  Wildland 
fire intensity would be less 
in treated areas, but 
would remain high in 
untreated areas.  
Insufficient acres are 
treated under this 
alternative to modify 
landscape scale fire 
behavior. 

Maintain and enhance 
habitat for the marten 
and other wildlife species 
associated with late seral 
forest habitat 

Project design features in 
the form of emphasis area 
treatment prescriptions, 
dense cover areas, and 
early seral openings both 
maintain and enhance 
habitat for the marten 
and other late seral forest 
species across the project 
area. 

No vegetation treatments 
are proposed.  Maintains 
current habitat conditions 
and trends, but does not 
enhance habitat for 
marten and other late 
seral forest species. 

Placement of vegetation 
treatments avoids high 
quality habitat for marten 
and other late seral forest 
species. Habitat for these 
species is maintained. 

Create heterogeneous 
forest stand conditions 
that would be expected 
to develop under an 
active fire regime 

Project design features in 
the form of emphasis area 
treatment prescriptions, 
dense cover areas and 
early seral openings mimic 
forest stand conditions 
that would be expected to 
develop under an active 
fire regime.   

No vegetation treatments 
are proposed.  
Heterogeneous forest 
stand conditions expected 
under an active fire 
regime are not created.   

Vegetation treatments are 
designed for hazardous 
fuels reduction objectives 
only. Heterogeneous 
forest stand conditions 
expected under an active 
fire regime are not 
created. 

Enhance the ecological 
role of fire 
 

Mechanical and manual 
vegetation treatments 
across 2,621 acres would 
help reduce the intensity 
of future wildland fires, 
maximizing ecological 
benefits and minimizing 
risk of stand replacing 
crown fires.  Fire is re-

No prescribed burning or 
other vegetation 
treatments are proposed.  
The ecological role of fire 
would not be enhanced by 
prescribed burning or 
other vegetation 
treatments.  The risk of a 
stand replacing crown fire 

Mechanical and manual 
vegetation treatments 
across 1,132 acres would 
help reduce the intensity 
of future wildland fire in 
treated units and help 
protect Sagehen Field 
Station, but would not 
substantially alter 
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Purpose and Need for 
Project 

Alternative 1 (Proposed 
Action) 

Alternative 2 (No Action) Alternative 3 (Non-
commercial Funding 
Alternative) 

introduced into the 
ecosystem within the 
project area with 
approximately 2,350 acres 
treated with prescribed 
burning.  

would remain high. landscape scale fire 
behavior because not 
enough acres are treated.  
Risk of stand replacing 
crown fires remains high 
in the project area.  Fire is 
re-introduced into the 
ecosystem on a smaller 
scale than under 
Alternative 1 with 
approximately 1,087 acres 
treated with prescribed 
burning.  This alternative 
was not designed to 
enhance the ecological 
role of fire. 

Implement vegetation 
and fuels management 
actions congruent with 
GTR 220 
recommendations. 

Yes No No 

Implement fuels 
treatment strategy for 
Sagehen Basin delineated 
in UC Berkeley study 
(2007). 

Yes No No 

Test innovative forest 
management practices in 
an Experimental Forest 
setting. 

Yes No No 

 
 
Table 2.5 Comparison of Sagehen Project alternatives in terms of potential environmental effects. 

Potential Effects Alternative 1 (Proposed 
Action) 

Alternative 2 (No Action) Alternative 3 (Non-
commercial Funding 
Alternative) 

Pacific marten and 
habitat 

Suitable marten habitat: 
Approximately 775 acres 
(231 acres high quality, 
544 acres moderate 
quality) suitable marten 
habitat proposed for 
thinning and fuels 
treatments, resulting in 
short-term reduction in 
habitat quality.   
 
Forest resiliency, habitat 
diversity, and fuels 

Suitable marten habitat: 
No suitable high and 
moderate quality marten 
habitat is proposed for 
treatments.  Existing 
habitat conditions would 
remain. 
 
Forest resiliency, habitat 
diversity, and fuels 
reduction: Alternative 2 
would not strive to 
achieve forest resiliency or 

Suitable marten habitat: 
Approximately 222 acres 
(146acres high quality, 76 
acres moderate quality) 
suitable marten habitat 
proposed for hand 
thinning fuels treatments, 
resulting in short-term 
reduction in habitat 
quality.   
 
Forest resiliency, habitat 
diversity, and fuels 
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Potential Effects Alternative 1 (Proposed 
Action) 

Alternative 2 (No Action) Alternative 3 (Non-
commercial Funding 
Alternative) 

reduction: When 
compared to Alternatives 
2 and 3, Alternative 1 
would strive to achieve 
the greatest amount of 
forest resiliency and 
improvement of forest 
structural wildlife habitat 
diversity while reducing 
the risk of marten habitat 
loss to stand-replacing 
wildfire compared to 
Alternatives 2 and 3. 
 

improvement of forest 
structural diversity for 
wildlife.  Would not 
reduce the risk of marten 
habitat loss to stand-
replacing wildfires. 

reduction: When 
compared to Alternative 1, 
would strive to achieve 
fewer acres of forest 
resiliency and 
improvement of forest 
structural wildlife habitat 
diversity while reducing 
the risk of marten habitat 
loss to stand-replacing 
wildfire. 
 

California spotted owl 
and habitat 

Protected Activity Center 
(PAC): No treatments 
proposed with PAC. 
 
Home Range Core Area 
(HRCA): Proposed 
mechanical thinning/fuels 
treatments and hand 
thinning on 234 acres of 
suitable foraging habitat 
within HRCA, resulting in 
short-term reduction in 
habitat quality.  No 
suitable nesting habitat 
would be treated or 
affected. 
 
Suitable Habitat within 
Project Area:  No nesting 
habitat would be affected 
by proposed treatments.  
Approximately, 1,280 
acres foraging habitat 
would be thinned, 
resulting in short-term 
reduction in canopy cover 
and habitat quality. 
 
Forest resiliency, habitat 
diversity, and fuels 
reduction:  When 
compared to Alternatives 
2 and 3, Alternative 1 
would strive to achieve 
the greatest amount of 
forest resiliency and 

Protected Activity Center 
(PAC): No treatments 
proposed with PAC. 
 
Home Range Core Area 
(HRCA): No foraging 
habitat would be affected 
within HRCA.  Existing 
habitat conditions would 
remain. 
 
Suitable Habitat within 
Project Area:  No 
treatments would occur 
within suitable nesting for 
foraging habitat. Existing 
habitat conditions would 
remain. 
 
Forest resiliency, habitat 
diversity, and fuels 
reduction: Would not 
strive to achieve forest 
resiliency or improvement 
of forest structural 
diversity for wildlife.  
Would not reduce the risk 
of spotted owl habitat loss 
to stand-replacing 
wildfires. 

Protected Activity Center 
(PAC): No treatments 
proposed with PAC. 
 
Home Range Core Area 
(HRCA): No mechanical 
thinning treatments 
proposed. Hand thinning 
treatments would occur 
on 20 acres of suitable 
foraging habitat within 
HRCA, resulting in short-
term reduction in habitat 
quality.  
 
Suitable Habitat within 
Project Area:  No nesting 
habitat would be affected 
by proposed treatments.  
Approximately, 112 acres 
foraging habitat would be 
thinned, resulting in short-
term reduction in canopy 
cover and habitat quality. 
 
Forest resiliency, habitat 
diversity, and fuels 
reduction:  When 
compared to Alternative 1, 
Alternative 3 would strive 
to achieve forest resiliency 
and improvement of 
forest structural wildlife 
habitat diversity on fewer 
acres while reducing the 
risk of spotted owl habitat 
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Potential Effects Alternative 1 (Proposed 
Action) 

Alternative 2 (No Action) Alternative 3 (Non-
commercial Funding 
Alternative) 

improvement of forest 
structural wildlife habitat 
diversity while reducing 
the risk of spotted owl 
habitat loss to stand-
replacing wildfire. 

loss to stand-replacing 
wildfire. 
 

Northern goshawk and 
habitat 

Goshawk PACs:  
Approximately 56 acres 
proposed for hand 
thinning within the Lower 
Sagehen PAC, resulting in 
short-term reduction in 
canopy cover and habitat 
quality. 
 
Non-significant Plan 
Amendment proposed for 
treatment on 139 acres 
within the NE Sagehen 
PAC, resulting in short-
term reduction in canopy 
cover and habitat quality. 
 
Suitable Habitat within 
Project Area:  
Approximately 2,590 acres 
(1,792 nesting, 798 
foraging) suitable goshawk 
habitat proposed for 
treatment resulting in 
short-term reduction in 
canopy cover and habitat 
quality. 
 
Forest resiliency, habitat 
diversity, and fuels 
reduction: When 
compared to Alternatives 
2 and 3, Alternative 1 
would strive to achieve 
the greatest amount of 
forest resiliency and 
improvement of forest 
structural wildlife habitat 
diversity while reducing 
the risk of spotted owl 
habitat loss to stand-
replacing wildfire. 
 

Goshawk PACs:  No 
treatments proposed 
within PACs.  Existing 
habitat conditions would 
remain. 
 
 
Suitable Habitat within 
Project Area:  No suitable 
nesting and foraging 
goshawk habitat proposed 
for treatment. 
 
Forest resiliency, habitat 
diversity, and fuels 
reduction: Would not 
achieve forest resiliency or 
improvement of forest 
structural diversity for 
wildlife.  Would not 
reduce the risk of goshawk 
habitat loss to stand-
replacing wildfires. 

Goshawk PACs:  
Approximately 56 acres 
proposed for hand 
thinning within the Lower 
Sagehen PAC, resulting in 
short-term reduction in 
canopy cover and habitat 
quality.  
 
Suitable Habitat within 
Project Area:  
Approximately 1,095 acres 
(703 nesting, 391 foraging) 
suitable goshawk habitat 
proposed for treatment 
resulting in short-term 
reduction in canopy cover 
and habitat quality. 
 
Forest resiliency, habitat 
diversity, and fuels 
reduction: When 
compared to Alternative 1, 
Alternative 3 would strive 
to achieve fewer acres of 
forest resiliency and 
improvement of forest 
structural wildlife habitat 
diversity on fewer acres 
while reducing the risk of 
goshawk habitat loss to 
stand-replacing wildfire. 
 

Water quality Mechanical treatments  Mechanical treatments 
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Potential Effects Alternative 1 (Proposed 
Action) 

Alternative 2 (No Action) Alternative 3 (Non-
commercial Funding 
Alternative) 

would be conducted on 
2,190 acres with 
approximately 329 of 
those acres at risk for 
increased sediment 
delivery.  427 acres of 
mechanical treatments 
would occur within RCA’s.  
3.8 miles of temporary 
roads would be 
constructed, with 0.59 
miles of those being 
within RCA’s.  283 acres of 
prescribed burning would 
be applied in RCA’s.  
SMR’s would be 
implemented to minimize 
the risk of increased 
sediment delivery and 
impacts to RCA’s. Water 
quality for beneficial uses 
is expected to be 
maintained.  The risk for 
increased sediment 
delivery is slightly higher 
under this alternative than 
under Alternative 3 
because of the higher 
number of acres treated. 

would occur across 706 
acres with approximately 
106 of those acres at risk 
for increased sediment 
delivery.  128 acres of 
mechanical treatments 
will occur within RCA’s.  
No temporary roads would 
be constructed.  274 acres 
of prescribed burning 
would be applied in RCA’s.  
SMR’s would be 
implemented to minimize 
the risk of increased 
sediment delivery and 
impacts to RCA’s. Water 
quality for beneficial uses 
is expected to be 
maintained.  The risk for 
increased sediment 
delivery is slightly lower 
under this alternative than 
under Alternative 1 
because fewer acres 
would be treated. 
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Chapter 3:  Environmental Consequences 

This section summarizes the physical, biological, social and economic environments of the affected 

project area and the potential changes to those environments due to implementation of the 

alternatives. It also presents the scientific and analytical basis for comparison of the alternatives. 

Effects Relative to FONSI Significance Elements 
 

In 1978, the Council on Environmental Quality promulgated regulations for implementing the National 

Environmental Policy Act (NEPA). These regulations (40 CFR Parts 1500 through 1508) include the 

definition of “significantly” as used in assessing a proposal’s effects on the human environment under 

NEPA (40 CFR 1508.27). The ten elements of this definition are critical to reducing administrative burden 

and paperwork through use of a “finding of no significant impact” (FONSI) when an action would not 

have significant effects on the human environment and would therefore be exempt from the 

requirement to prepare an environmental impact statement. Assessing the potential for significant 

effects under NEPA requires considerations of both the context and intensity of the effects of a 

proposed action.   

The local context of the proposed action is limited to the northern portion of the Truckee Ranger District 

of the Tahoe National Forest within the approximately 9,000 acre Sagehen Basin; it is located roughly 10 

miles north of Truckee, California, west of Highway 89 as depicted on the project maps (Appendix B). 

The Tahoe National Forest is comprised of about 800,000 acres of NFS lands. The acreage proposed for 

treatment under the Sagehen project represents less than one-half of one percent (2,621 acres in 

Alternative 1 and 1,132 acres in Alternative 3) of acreage of NFS lands on the Forest; the entire Sagehen 

Project Area represents approximately 1.2 percent (9,478 acres) of the Forest’s total acreage. Thus in 

terms of the affected area, the proposed action would affect a very small portion of the Tahoe National 

Forest land base. 

The primary project activities, such as forest thinning, prescribed fire, road maintenance, temporary 

road construction and decommissioning, are limited in intensity by project design features as well as the 

nature of the activities.  Resource protections incorporated into the project design decrease risk of high 

intensity environmental effects as do avoidance and mitigation measures (SMRs, Appendix A).  The 

implementation of project activities would be spread out over a five to ten-year time period.  Project 

activities would be implemented seasonally during the spring, summer and fall as conditions allow.   

Resource specialist reports were prepared in support of this EA for the following resource areas and 

disciplines:  forest vegetation, fire and fuels, soils, hydrology, air quality, terrestrial wildlife species, 

aquatic wildlife species, plant and fungi species, cultural resources, road management, economics and 

health and safety.  These reports are hereby incorporated by reference into this document and are part 

of the project record for this EA.  The reports are on file with the Tahoe National Forest and are available 

upon request. 

The above referenced reports indicate that the proposed action would not pose significant short- or 

long-term effects on the environment. The context of the proposed action is limited to minor, local, 
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short-term effects within the Sagehen Project Area. No significant effects, either long or short term, 

regional or societal, are anticipated.  The following sections of Chapter 3 present the analysis of effects 

relative to the ten FONSI Elements. 

Element 1.  Impacts that may be both beneficial and adverse 

(40 CFR 1508.27 (b)(1)). 

Forest Vegetation 

 

The information presented in this section of the EA and in subsequent sections discussing forest 

vegetation is summarized from the Sagehen Silviculture Report (October, 2012), which is hereby 

incorporated by reference.  The complete Silviculture Report is part of the Sagehen Project Record on 

file with the Tahoe National Forest and is available upon request. 

Indicators Used To Analyze Impacts To Forest Stands 

The following indicators are used to assess the impacts of the proposed action and other alternatives on 

forest stand conditions in the Sagehen Project Area: stand density, medium and large trees, tree 

mortality, canopy cover and variability. The sections below discuss each of these indicators in detail and 

explain why each was selected for this analysis. 

Stand Density 

A number of parameters are available to serve as metrics for stand density, among them basal area, 

volume, and stand density index.  Basal area (defined by the area occupied by the cross-section of tree 

stems at a person’s breast height (4.5 feet)) was selected for this analysis.  Basal area has proven to be a 

useful metric for many forest elements. Generally, higher amounts of basal area equal more dense 

conditions, which can lead to decreased growth rates and an increase in density induced stresses.  

Ultimately, these stresses are exacerbated if the majority of the stand’s basal area is in smaller trees.  It 

is therefore important to understand which tree size classes comprise the majority of a stand’s basal 

area.  Basal area and the percent of basal area in trees greater than 19.9 inches dbh is used in this 

analysis to compare treatment effects on stand density.  

Medium and Large Trees 

As discussed in the GTR-220, “large” trees vary with forest type and site productivity, and there is no set 

size at which a tree takes on the positive ecosystem attributes of a larger living structure (North et al. 

2009).  For purposes of this analysis, the medium and large tree indicator is represented by trees greater 

than 19.9 inches dbh.  Trees greater than 19.9 inches dbh are generally underrepresented in the 

Sagehen Project Area due to historic logging and stand replacing fires.  Their presence ensures a unique, 

natural and historic seed source remains on the landscape while adding vertical and horizontal structure 

to an otherwise relatively younger forest. Trees of this size are generally more resilient to disturbance 

because of their relatively thicker bark and elevated crown base heights, which can mitigate fire effects 

and repel beetle attack.  In general, a stand that developed under active fire conditions in the Sagehen 

Basin would have been expected to have the majority of its basal area in larger trees.  



75 | P a g e  
 

Tree Mortality 

An important issue for forest management is how to assess and predict amounts of tree mortality 

associated with stand densities in different environments, and amounts of tree mortality that are either 

desirable or undesirable in terms of forest structure.  The likelihood of disturbances becoming stand 

replacing increases in probability as stand density and the degree of homogeneous conditions increases.  

Yet, precipitous drops in tree populations as a result of stand replacing disturbances are hard to predict.  

Therefore, this report will focus on how density directly affects mortality while qualitatively discussing 

how size and intensity of treatments affect probabilities of stand replacing disturbances.  

Canopy Cover  

Canopy cover is an indicator that is significant, silviculturally, when analyzed as a signature of tree 

growth potential as well as the probability of shade intolerant versus tolerant tree species regeneration. 

However, since Sagehen Project goals are more focused on structure and resiliency over growth, its 

importance as a silvicultural indicator is lessened.  Canopy cover, however, remains important in 

measuring the effect of treatments on other resources, such as fire behavior and wildlife habitat, and 

therefore will be utilized as an indicator in this report.  Canopy cover is defined as the percentage of 

forest floor covered by the vertical projection of the tree crowns (Jennings et al. 1999 in North 2012). 

Variability 

It has long been understood that forests are highly variable at many scales, but only recently has science 

been able to assess levels of variability at various scales relative to important ecosystem processes.  As 

the GTR 220 explains, “In the Sierra Nevada, historical data (Bouldin 1999, Lieberg 1902), narratives 

(Muir 1911), and reconstruction studies (Barbour et al. 2002, Bonnicksen and Stone 1982, Minnich et al. 

1995, North et al. 2007, Taylor 2004) indicate mixed conifer forests were highly clustered with groups of 

trees separated by sparsely treed or open gap conditions.  This clustering can be important for 

regenerating shade-intolerant pine (Gray et al. 2005, North et al. 2004, York and Battles 2008, York et al. 

2003). Managed variability refers to the approach of designing silvicultural prescriptions to enhance 

heterogeneity at multiple spatial scales (site, stand, and landscape scales). The Sagehen Project 

silvicultural prescriptions (specifically dense cover areas, early seral openings, variable thinning, and 

legacy tree treatments) are applied at varying intensities, based on differences in slope position, slope 

aspect, and slope steepness, with the Project’s emphasis areas providing the template for this variation.  

Carefully managing variability in this way is aimed at developing forest conditions expected under an 

active fire regime with active fire conditions. 

 

Methodology And Assumptions 

Several datasets are available to assess existing conditions in the Sagehen Project Area, including: 

 stand examination data collected in the natural stands proposed for mechanical thinning 

treatments, using common stand exam protocol, during the summer of 2003;  

 remotely sensed vegetation data; 

 forest inventory data collected from more than 500 permanent vegetation plots by UC Berkeley 

researchers in 2006; and 
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 basal area plots measured within emphasis areas that were lacking representative information 

from the above datasets.   

All four of these datasets were used to inform deliberations during collaborative development of the 

proposed action, particularly to establish objectives for post-treatment residual basal area within each 

unit’s emphasis areas.  This analysis relies primarily on the UC Berkeley forest inventory data to 

characterize existing conditions, past treatment and model 30-year projections for the silvicultural 

indicators.   

Existing Conditions 

Forest inventory data collected from more than 500 permanent vegetation plots by UC Berkeley 

researchers in 2006 provided the basis for quantifying existing conditions in the proposed treatment 

units. The Forest Vegetation Simulator (FVS) model (South Central Oregon Northern California variant) 

was used to “grow” the inventory data forward to represent conditions in 2011.    

Post-Treatment Conditions 

Several data sources were used to assess post-treatment stand conditions following application of the 

proposed silviculture and fuels prescriptions: (1) basal area plots measured during tree marking, (2) pre- 

and post-treatment data gathered in two 3-acre test plots, and (3) Forest Vegetation Simulator (FVS) 

modeling outputs.   

Projected Conditions 

The Forest Vegetation Simulator (FVS) (Dixon 2003) was used to model conditions at 30 years after 

application of the silviculture and fuels prescriptions proposed under each alternative. The FVS model’s 

South Central Oregon Northern California variant was used for all simulations. Immediate post-

treatment stand conditions (based on the post-treatment information described in the preceding 

section) were entered into FVS as a starting point for the simulations. 

The modeled results from FVS are not intended to be absolute values, but rather they display relative 

trends in stand development for the emphasis areas within each treatment unit. It is important to note 

that, while the model is an abstraction of reality and does not provide an exact representation of on-

the-ground conditions, it is a useful tool for making comparisons between the alternatives. 

Direct and Indirect Effects 

Stand density, medium and large tree, mortality, and canopy cover direct and indirect effects will be 

analyzed alternative by alternative, whereas variability will be analyzed by comparing metrics between 

alternatives. 

Alternative 1.  Effects of the Proposed Action 

The following discussion examines the direct and indirect effects of treatments in the change from 

current condition to the immediate post treatment condition in some instances and 30 years post 

treatment in others. The subsequent indirect effects of the treatments can be traced through changes in 

average stand conditions over time as shown by stand density, medium and large trees, tree mortality, 

and canopy cover. Indirect effects of the proposed action are caused by the reduction in inter-tree 

competition that permits individual trees greater access to light, water and nutrients. Over time, this 
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results in an observable growth response for height and diameter, especially in smaller diameter classes 

that have been released from competition from nearby brush and trees. Since the treatment areas 

would have improved growing conditions, overall resistance to environmental stress, including insect 

attack, drought, or disease, would improve.  

Stand Density 

Alternative 1 would retain 69% of existing basal area compared to current basal area.  This reduction in 

stand densities would reduce inter-tree competition as well as decrease probabilities of stand replacing 

disturbances.  Further, as described under the variable thinning prescription and emphasis area 

discussion, ground and topographic conditions dictate where much of the remaining basal area resides.  

In other words, it is expected that Alternative 1’s treatments would retain greater amounts of basal area 

in areas that would have supported higher stand densities under active fire conditions, while treatments 

would concentrate greater amounts of basal area reductions in areas that might not have been able to 

support as much basal area.   

Post-treatment projections show a concentration of residual basal area in trees greater than 19.9 inches 

dbh, which would further enhance the resiliency of the remaining trees.  Using a weighted average over 

the entire treatment units, there would be an increase of approximately 22 percent of the basal area in 

trees greater than 19.9 inches dbh 30 years post treatment compared with basal area immediately after 

treatment.  This movement can be attributed to both the removal of many of the smaller trees, as 

described in the suppressed cut prescription, which immediately moves the majority of the remaining 

basal area into larger size classes, as well as the improved growth over a 30-year period which occurs as 

a result of the increased amount of available resources for the remaining trees to utilize.  The 

combination of reducing basal area and increasing the amount of that basal area in trees greater than 

19.9 inches dbh after 30 years reduces the total number of trees, most of which are smaller. Ultimately, 

this diminishes density related stresses on the remaining tree population, which will increase tree 

resiliency to disturbance which in turn reduces probabilities of that disturbance to become a stand 

replacing disturbance. 

Medium and Large Trees 

Under current conditions, the majority of the basal area is in trees smaller than 19.9 inches dbh, which 

creates a reverse-J diameter distribution (with large numbers of small trees and relatively few large-

diameter trees).  GTR-220 explains, “Research suggests that fire prone forests rarely had reverse-J 

diameter distributions” (North et al., 2009).  The reduction of basal area combined with movement of 

the basal area to medium and large trees not only reduces density stresses within the treatment units, 

but also moves the units away from existing reverse-J diameter distributions (majority of the basal area 

in smaller trees).  Approximately 49 percent of the basal area in medium and large trees is projected in 

30 years across the project area’s treatment units. However, treatment units with natural developed 

forest conditions would have approximately 71 percent of their basal area in medium and large trees 30 

years post treatment, which is consistent with what research suggests as a diameter distribution for a 

fire-prone forest (North et al., 2009).    
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Although the majority of the basal area removed would be in trees less than 20 inches dbh, there are 

some instances that would warrant the removal of trees between 20 inches dbh and 29.9 inches dbh in 

order to meet project goals. Table 3.1 below shows the amount of trees per acre in different size classes 

marked for removal in the “mechanical thinning” units of the project. (The other units have tree cutting, 

but the maximum tree size that is proposed to be felled is 15.9 inches dbh).   

 

Table 3.1:  Alternative 1: Size Class Breakdown of Trees greater than 9.9 inches dbh Marked for Removal 

on Average per Acre (all mechanically thinned units – 2,105 acres) 

 

 

Project Unit 
Total Unit 

Acres 

Average Trees 
per Acre 

Marked for 
Removal   10 – 

19.9 inches 
dbh 

Average 
Trees per 

Acre Marked 
for Removal 

20 – 29.9 
inches dbh 

Average 
Trees per 

Acre Marked 
for Removal      
> 30 inches 

dbh 

Unit 33             

NDF* 
118 26 0 0 

Unit 34             

NDF 68 26 0 0 

Unit 35             

NDF 
64 24 0 0 

Unit 36             

NDF 101 31 1 0 

Unit 38             

NDF 
210 13 13 0 

Unit 46                 

P* 
621 67 0 0 

Unit 73        

NDF 144 26 .2 0 

Unit 85         

NDF 
64 11 0 0 

Unit 87            

P 207 68 0 0 

Unit 89         

NDF 
34 36 0 0 

Unit 90             

NDF 40 47 0 0 

Unit 156          

NDF 
84 27 0 0 

Unit 163          

NDF 82 25 0 0 

Unit 213          

NDF 268 15 6 0 

Weighted 
Average 

 40 2 0 

 *In the table above, NDF is Natural Developed Forest; P is Plantation. 
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In areas where there is an existing higher amount of basal area combined with higher percentages of the 

basal area in medium and large trees, proportionally higher amounts of medium and large trees are 

marked for removal in order to meet Sagehen Project goals, for example strategic basal area reductions 

for variability and wildlife habitat improvement.  In other words, although the prescriptions require the 

largest trees to be left, if most of the existing trees are medium and large-sized, then some will be 

marked for removal.  In units where most trees are less than 20 inches dbh, then the medium and large 

trees are retained. 

 

Although size classes are generally displayed in 9.9-inch ranges, it may help the discussion to split out 

whether the majority of those trees are at the upper or lower end of that range considering the intent of 

the prescriptions is to leave the largest trees when given the choice.  Table 3.2 shows how many trees 

are marked for removal in size class 20-22.9 inches dbh and how many trees are marked for removal in 

size class 23-29.9 inches dbh. 

 

Table 3.2:  20-29.9 inch dbh Size Class Breakdown of Trees Marked for Removal per Acre in all 

mechanically thinned units – 2,105 acres 

 

Size Class @ dbh 

# of Trees 
Marked for 

Removal per 
Acre 

20-22.9 inches 2 

23-29.9 inches .1 

Totals 2.1 
 

Of the trees marked for removal greater than 10 inches dbh, only about 5 percent of those trees were 

between 20 inches dbh and 22.9 inches dbh.  Only 1.4 percent of all trees marked for removal were 

between 20 inches dbh and 22.9 inches dbh. While only about 0.3 percent of trees marked for removal 

greater than ten inches dbh, and only 0.1 percent of all trees marked for removal were between 23 

inches dbh and 29.9 inches dbh (these percentages include medium and large trees marked for removal 

under the early seral opening prescription).  These figures mirror the intent of the prescriptions by 

focusing the majority of the removal on trees under 20 inches dbh and those trees that were to be 

selected for removal between 20.9 inches dbh and 29.9 inches dbh would be relatively rare and would 

be mostly comprised of the lower end of that size class. 

On average across all of the Project Area’s treatment units, there are approximately 17 trees per acre 

over 19.9 inches dbh.  If units that are in an early seral stage (plantations and natural young forests) are 

removed from consideration, approximately 28 medium and large trees per acre exist in the remaining 

treatment units (occupied by natural developed forest stands).   
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FVS projects that approximately 16 medium and large trees per acre will remain across all units, post 

treatment (not including DCAs and ESOs).  However, this average includes areas that have been affected 

by stand replacing fire and are now in a young forest condition (although there are a small number of 

residual medium and large trees present in some of these stands).  In order to effectively assess the 

remaining medium and large tree population under implementation of Alternative 1, compared to what 

might have existed in later seral stands that had developed with active fire, the analysis further 

considers natural developed forest stands’ medium and large tree populations. FVS predicts 

approximately 25 medium and large trees per acre would remain on average in the treatment units with 

natural developed forest conditions post treatment (minus DCAs and ESOs) under Alternative 1. 

Tree Mortality 

Hence, the projected overall mortality rate would allow trees within the stands treated under 

Alternative 1 to reach ages that often have old growth characteristics.  It is known, however, that 

mortality rates are rarely constant and difficult to forecast where mortality might occur.  Therefore, this 

scenario is designed to simply illustrate what the mortality rate may mean for a stand of trees over time.  

Further, with the majority of the basal area in medium and large trees combined with the decadent 

feature enhancement prescription, Alternative 1 mortalities would most likely closely resemble what 

might have occurred under active fire conditions.   

Canopy Cover 

Alternative 1 prescriptions reduce canopy cover by approximately 15%.  Although different units may 

have unique canopy cover requirements, set forth by the Forest Plan, all units would remain within 

Forest Plan standards and guidelines for canopy cover retention.  For example, units that overlap a 

California Spotted Owl Home Range Core Area, such as unit 213, would maintain at least 50 percent 

canopy cover, consistent with Forest Plan standards and guidelines.  Unit 213 treatments were therefore 

prescribed to retain 55 percent canopy cover.  Not only do Alternative 1 prescriptions meet Forest Plan 

requirements, but canopy cover reduction between trees and groups of trees is expected to free up 

some available growing space for the remaining trees as well provide opportunities for reproducing 

more shade intolerant tree species.  Further, as described under the variable thinning prescription and 

emphasis area discussion, ground and topographic conditions dictate where much of the canopy cover 

reductions would occur.  In other words, treatments under Alternative 1 are designed to reduce 

relatively more canopy cover in areas that would have supported higher amounts of shade intolerant 

regeneration, but a lower overall tree population under active fire conditions.  In areas that would have 

had a higher composition of shade tolerant species and a larger overall tree population with active fire, 

Alternative 1 treatments retain higher amounts of canopy cover.   

SUMMARY OF DIRECT AND INDIRECT EFFECTS of the Proposed Action (Alternative 1) 

The implementation of the proposed action within the Sagehen Project Area would not only meet 

project goals, but would also improve forest stand conditions immediately after treatment and well into 

the future.  Competition, as revealed in the stand density and canopy cover discussions, would remain at 

levels that would enhance tree and overall stand resiliency for the next 30 years.  Those levels, as shown 

through mortality calculations however, would not be reduced at the expense of the recruitment of 

larger dead structures.  In fact, the proposed action shows much of the projected mortality occurring in 
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trees greater than 14.9 inches dbh.  Although present conditions may be currently producing a 

reasonable amount of mortality, most of that occurs in trees that are much smaller and may have 

limited value for long term forest structure.  Further, this report discloses the size and amounts of trees 

that the proposed action would remove.  Although there are some instances where trees between 20 

inches dbh and 29.9 inches dbh would be slated for removal to meet some project goals, the vast 

majority of trees to be removed would be in the smaller size classes.  This ensures a healthy population 

of medium and large, resilient trees across much of the Project Area while freeing up available resources 

for smaller trees to guarantee a replacement population of medium and large trees.   

Alternative 2.  Effects of the “No Action” Alternative:   

The following discussion examines the direct and indirect effects of taking no action in the Sagehen 

Project’s treatment units after 30 years. The subsequent indirect effects of no action can be traced 

through changes in average stand conditions over time as shown by stand density, numbers of medium 

and large trees, tree mortality, and canopy cover.  Indirect effects of the No Action Alternative are 

caused by an increase in inter-tree competition that limits the ability of individual trees to access to 

light, water, and nutrients. Over time, this results in a reduction in stand resiliency, a continued trend of 

the majority of the basal area occurring in smaller trees, increased mortality, and reduced levels of 

mortality in trees greater than 14.9 inches dbh compared to the action alternatives (Alternatives 1 and 

3). 

Stand Density 

On weighted average for Alternative 2, the basal area would increase by about 63 square feet per acre 

over the Project Area.  FVS modeling shows many units beginning to exceed a basal area of 300 square 

feet per acre after 30 years. Although portions of stands may be able to support pockets of this level of 

density, basal areas exceeding 300 square feet per acre across a stand of trees is most likely not 

consistent with basal area levels that would have developed under active fire conditions, and these 

consistently higher levels of basal area would be expected to put the entire stand at a greater risk of a 

stand replacing disturbance.  

 

After 30 years, the No Action Alternative would leave the majority of the basal area in the Sagehen 

Project Area treatment units in trees less than 20 inches dbh.  High basal areas in many units, combined 

with a larger portion of that basal area residing in smaller trees, would create a high stress environment 

where many trees would be competing for a limited amount of resources.   

Medium and Large Trees 

The majority of the Project Area’s treatment unit basal areas would remain in trees less than 20 inches 

dbh.  The reverse-J diameter distribution (stands comprised of large numbers of small trees and 

relatively few large-diameter trees) would generally remain intact across the treatment units, and is 

inconsistent with the diameter distribution that would have developed under active fire conditions.   

No larger living trees would be removed under the No Action Alternative.  This would ensure that the 

larger living trees remained on the landscape in the short term; however, as the basal area and mortality 

discussions for the No Action Alternative explain, it may not ensure their numbers remain on the 
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landscape in the long term.  Further, in contrast to Alternative 1, implementation of the No Action 

Alternative would not allow forest managers to create favorable growing conditions for the larger living 

trees that would have the best opportunity to survive, nor would managers be able to favor  tree species 

that would be the dominant larger tree replacements. 

 

Tree Mortality 

The predicted annual mortality rate in 30 years after no treatments were implemented in the Sagehen 

Project area is about 0.80 percent (weighted average) across the project.  Using the example from 

above, a 200-acre stand with 300 trees per acre would lose as many as 480 trees annually to resource 

stress alone, which is well over two trees per acre per year.  Trees would have trouble reaching ages 

above 130 years and would most likely not acquire old growth characteristics.  Further, because many 

trees are dying at young ages, larger dead structures (snags) would be a smaller percentage of the 

mortality.  As previously stated, mortality rates are rarely constant and difficult to forecast where 

mortality might occur.  This scenario merely illustrates a potential outcome over time for a stand of 

trees under Alternative 2. 

 

After 30 years of no action, the weighted average annual percent of trees greater than 14.9 inches dbh 

expected to die only increases to 26 percent in 30 years.   This means that in 30 years, only a quarter of 

all the trees drying will be in trees over 14.9 inches dbh.  Therefore although mortality rates continue to 

increase over time, that mortality, is not concentrated in trees greater than 14.9 inches dbh.  Although a 

certain amount of smaller dead material is desirable for nutrient cycling and other project goals, this 

amount exceeds levels that would have developed with active fire conditions under an active fire 

regime.  A healthy Sierra Nevada forest is believed to require a robust medium and large tree cycle that 

depends on a vigorous replacement population, a resilient current population, and sustainable amounts 

of mortality from larger trees that perish due to old age and not resource stress.  The No Action 

Alternative, as shown in this discussion, moderates this medium and large tree cycle.  

Canopy Cover 

Canopy cover would be unaltered under the No Action Alternative and would be expected to increase 

over time.  Although this increase over time would benefit some project goals, it would minimize the 

ability for shade intolerant species to regenerate across the stand.  Shade tolerant species would 

continue to establish, but the stands would have few unencumbered early and mid seral shade 

intolerant trees and therefore the future replacement of the stands larger (greater than 19.9 inches 

dbh) shade intolerant population would most likely be by larger shade tolerant trees.  These shade 

tolerant trees are somewhat less resilient to disturbance, and although have value in certain numbers, 

the species overabundance would exacerbate many forest disturbances and decrease the overall stand 

resiliency.   

SUMMARY OF DIRECT AND INDIRECT EFFECTS of the No Action Alternative (Alternative 2) 

The direct and indirect effects of the No Action Alternative would maintain and perpetuate homogenous 

conditions, which would leave the Project Area susceptible to uncharacteristically large scale 

disturbances in what has historically been a heterogeneous forest affected by smaller and varied 
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disturbances.  Competition would increase among all trees and stress induced mortality would be 

unpredictable and occur in undesirable size classes.  The shift in shade tolerant tree species would 

continue as increasing canopy cover limited the ability for shade intolerant species to regenerate.    

Alternative 3.  Effects of the “Non-commercial Funding” Alternative:   

The following sections discuss the direct and indirect effects of treatments in the change from current 

condition to the immediate post treatment condition in some instances and 30 years post treatment in 

others.   The subsequent indirect effects of the treatments can be traced through changes in average 

stand conditions over time as shown by stand density, numbers of medium and large trees, tree 

mortality, and canopy cover.  Indirect effects of the “Non Commercial Funding” Alternative are caused 

by the reduction in inter-tree competition that would permit individual trees greater access to light, 

water, and nutrients in the treated units.   Although the sole focus of this alternative is hazardous fuels 

reduction, over time it would result in an observable growth response for height and diameter, 

especially in smaller diameter classes that have been released from competition from nearby brush and 

trees in the small number of units that were treated. Since the areas that were treated would have 

improved growing conditions, overall resistance to environmental stress, including insect attack, 

drought, or disease, would likely improve.  However, given the limited extent of treatments under 

Alternative 3, the majority of the stands in the Sagehen Project Area would remain in a trajectory that is 

inconsistent with a fire regime one landscape with active fire conditions, making the area at higher risk 

to large scale disturbance and high mortalities from inter-tree competition in the future (30 years).  

Stand Density 

Alternative 3 would have minimal effects on reducing stand density (weighted average of approximately 

10 square feet per acre basal area reduction) because the majority of units would not be treated under 

this alternative. Many units would begin to exceed a basal area of 300 square feet per acre after 30 

years. Although portions of stands might be able to support pockets of this level of stand density, a basal 

area of greater than 300 square feet per acre across a stand of trees is most likely not consistent with 

stand densities that would have developed under active fire conditions and would likely put the entire 

stand at a greater risk of a stand replacing disturbance.   

 

After 30 years, units that would receive treatment under Alternative 3 show slight to moderate 

increases in basal area in medium to large trees than units with no treatment.  This increases the overall 

project weighted average percentage of basal area in trees greater than 19.9 inches dbh over the No 

Action Alternative, but leaves units that would not be treated with continued substantial amounts of 

their basal area in smaller trees, even after 30 years.  This would most likely produce unsustainable 

amounts of mortality in those units. 

 

Medium and Large Trees 
Under Alternative 3, the majority of the Project Area’s unit basal areas would remain in trees less than 

20 inches dbh.  The reverse-J diameter distribution (stands comprised of large numbers of small trees 

and relatively few large-diameter trees) would generally remain intact and is inconsistent with diameter 

distributions that would have developed under active fire conditions.   
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Generally, trees less than 12 inches dbh (with occasional trees between 12 and 18 inches dbh in the 

plantations) would be removed under the “Non Commercial Funding” Alternative.  This would ensure 

that the larger living trees remain on the landscape in the short term, but might not ensure their 

numbers remain on the landscape in the long term.  Further, in contrast to Alternative 1, 

implementation of Alternative 3 would not allow forest managers to create favorable growing 

conditions for the larger living trees that would have the best opportunity to survive, nor would 

managers be able to favor tree species that would be the dominant larger tree replacements. 

Tree Mortality 

The mortality weighted average across the Sagehen Project Area treatment units would be 

approximately 0.50 percent 30 years after the “Non Commercial Funding” Alternative’s treatments 

(averaging units 46, 47, 61, 76, 91, 98, 99, 100, 282).  While lower than the annual mortality rates under 

the No Action Alternative, this number is still quite high; however, even more concerning is the 

mortality percentage in many of the stands that would not be treated under this alternative. Of all the 

trees in the Project Area that are projected to die in the 30th year after Alternative 3 treatments are 

completed, only 36 percent of those trees are larger than 14.9 inches.  Therefore mortality rates not 

only increase over time, but that mortality is mostly concentrated in trees less than 15 inches dbh.  This 

trend is still not consistent with conditions associated with a forest ecosystem that experienced active 

fire under an active fire regime. 

 

Canopy Cover 

Canopy cover would be reduced in units receiving treatment under the “Non Commercial Funding” 

Alternative, but would stay well within Forest Plan requirements. This canopy cover reduction between 

trees and groups of trees is expected to free up some available growing space for the remaining trees as 

well provide opportunities for more shade intolerant reproduction.  However, Alternative 3 

prescriptions do not necessarily take site conditions or topography into account.  Therefore, residual 

stand conditions under Alternative 3 would not be expected to closely reflect conditions that might have 

existed under more active fire conditions.  

 

Canopy cover would be unaltered in units receiving no treatment. In these areas, canopy cover would 

continue to increase. Although this increase over time would benefit some project goals, it would 

minimize the ability for shade intolerant species to regenerate across the stand.  Shade tolerant species 

would continue to establish, but the stand would be void of unencumbered early and mid seral shade 

intolerant trees and therefore the future replacement of the stands’ larger (greater than 19.9 inches 

dbh) shade intolerant population would most likely be by larger shade tolerant trees.  These shade 

tolerant trees are somewhat less resilient to disturbance, and although they have value in certain 

numbers, the species overabundance would exacerbate many forest disturbances and decrease overall 

stand resiliency.   

SUMMARY OF DIRECT AND INDIRECT EFFECTS of the “Non Commercial Funding” Alternative 
(Alternative 3) 
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The direct and indirect effects of the “Non Commercial Funding” Alternative would maintain and 

perpetuate homogenous conditions in units that would not be receiving treatment, which would leave 

the overall Project Area susceptible to uncharacteristically large scale disturbances in what has 

historically been a heterogeneous forest affected by small and varied disturbances.  These untreated 

areas would see competition increase among all trees and stress induced mortality would be 

unpredictable and would occur in undesirable size classes.  The shift in shade tolerant tree species 

would continue as increasing canopy cover would limit the ability for shade intolerant species to 

regenerate.  Although some units would receive treatment, which may alleviate some of the indirect 

effects seen in units without treatment, benefits would primarily be realized within unit boundaries.  

Because these treatments would be relatively modest in effects and limited in size compared to the 

proposed action (Alternative 1), the larger effect on the surrounding landscape would be marginal under 

implementation of Alternative 3.   

Effects of the Alternatives on Variability:   

Variability is assessed at three scales: site, stand, and landscape. The metric for variability at the site 

scale is the coefficient of variation for pre- and post-treatment basal area and canopy cover. Percentage 

of treated area in early seral openings (ESOs) and dense cover areas (DCAs) is used as the metric for 

assessing variability at the stand scale. The metrics used for analyzing managed variability at the 

landscape scale are basal area, canopy cover, and mortality.  The application of a combination of all or 

some of the silviculture and fuels prescriptions is, by design, intended to strategically introduce 

measurable variability at different scales in the Sagehen Project Area, which currently lacks a certain 

amount of variability that might have existed under active fire conditions. There is no baseline for 

variability; hence, relative differences in variability between the alternatives are assessed in this 

analysis.  

Site Scale Variability 

For this analysis, the post-treatment test plots are assumed to represent variability effects under 

Alternative 1, and pre-treatment test plots are assumed to represent variability effects under 

Alternative 2 (No Action).  Coefficient of variation (CV) is a useful relative metric to compare variability 

changes across alternatives at the site scale. The CV was calculated for basal area and canopy cover 

between several sample plots that were measured both pre and post-treatment within the two project 

test plots.  The CV data shows that Alternative 1 would result in an 18 percent higher basal area CV and 

a 9 percent higher canopy cover CV compared with Alternative 2; thus, variability for basal area and 

canopy cover would be greater under Alternative 1 than Alternative 2. 

 

Although test plots representing Alternative 3 prescriptions were not used in this analysis, applying 

Alternative 3 prescriptions would most likely produce less variable conditions at the site scale than both 

Alternative 1 and Alternative 2.  The sole purpose of Alternative 3 prescriptions is to reduce fuels.  

Although this would not eliminate variability at the site scale, leaving only the largest, well-spaced trees 

would maintain more consistent crown cover percentages as well as constant basal areas.  Therefore, 

Alternative 3 would most likely have the least amount of variability of all the alternatives at the site 

scale, and Alternative 1 would have the most. 
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It is also important to analyze how variability is managed.  This concept is best applied to Alternative 1.  

The silvicultural prescriptions for Alternative 1 are applied at varying intensities based on specific site 

conditions in the emphasis areas and provide the template for variability.  The variable thinning 

prescription is proposed across more of the treatment units than any other treatment.  This prescription 

enhances variability through implementation guidelines that retain groups of larger trees, create small 

and variably shaped gaps between clumps of larger trees and vary in small ways the manner in which 

the prescription is applied across sites to increase variability at the micro-site scale.  Alternative 2 

maintains some variability at the site scale, but the variability is random and may not be representative 

of what would occur under active fire conditions.   Alternative 3 prescriptions, as discussed above, are 

not intended to increase variability and therefore any variability that occurred would most likely be by 

coincidence and might not occur in areas that would naturally have higher variability.   

 

Stand Scale Variability 

Under Alternative 1, increased stand variability, among other Project goals, would be achieved through 

the creation of early seral openings (ESOs) and dense cover areas (DCAs).  The ESOs would create small, 

temporary situations of basal area and canopy cover metrics near zero while the DCAs would maintain 

much higher canopy cover percentages and basal areas that other prescriptions would not preserve.  

Under Alternative 1, approximately 6 percent of the total area within units would be treated with the 

DCA or ESO prescription. 

 

Much of the Project Area in its current condition has become relatively homogeneous and has few 

within-stand openings or ESO-like areas such as would have developed under active fire conditions.  

Without dense areas (e.g. DCAs) intermixed with less dense and open areas (e.g. ESOs), there would be 

minimal variability at the stand scale under Alternative 2. In the event of potential future disturbances, 

the area’s current homogeneous condition would likely lead to stand replacing events. Stand replacing 

events do create variability, but at a much larger scale than what would have developed with active fire 

conditions under an active fire regime. 

 

Alternative 3 prescriptions are not intended to enhance variability.  In fact, any natural variability at the 

stand scale would most likely be moderated by the Alternative 3 prescriptions.   

 

As with variability at the site scale, it is important to understand how variability at the stand scale is 

managed under each alternative.  The variability effect of the treated 6 percent in DCAs and ESOs across 

the Project Area under Alternative 1 is maximized through tactical spatial arrangement.  A snapshot of 

this arrangement over the northeast portion of the Project Area can be seen in Figure 3.1 

 

Figure 3.1:  Alternative 1: A Sample DCA and ESO Orientation Snapshot 
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Notice the higher amounts of DCAs that occur in lower numbered emphasis areas and a higher amount 

of ESOs in higher numbered emphasis areas, mimicking what active fire might produce in these different 

topographical areas.  Therefore, by applying these treatments strategically throughout the majority of 

the Project Area, variability is managed much more than if they were placed randomly.   Alternative 2 

would result in minimal variability, and since that minimal variability would not be managed, it would be 

largely random.  Alternative 3 has only fuel reduction focused prescriptions, and any variability that was 

not moderated by the treatment prescriptions would be random and would not necessarily enhance 

variability. 

 

Landscape Scale Variability 

This can be measured within the landscape by correlating emphasis areas of the project area using 

canopy cover, basal area and mortality. Then, these indicators can be compared between alternatives.  

Analysis of the indicators shows that Alternative 1 has the highest amount of variability among all the 

alternatives when looking at canopy cover, and it does so with the least volatility (differences in 

weighted average canopy cover percentages between adjacent emphasis areas).  Alternative 1 has a 31 

percent decrease in volatility over Alternative 2 and a 65 percent decrease in volatility over Alternative 

3.    
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Basal area can be analyzed between emphasis areas at the same point in time in order to assess 

managed variability at the landscape scale. 

 

As with canopy cover, Alternative 1 shows the most variability in basal area between emphasis areas.   

Alternative 1 has the most variability as well as the least amount of volatility (differences in weighted 

average basal area between adjacent emphasis areas) of all alternatives.  As measured using basal area, 

Alternative 1 is 65 percent less volatile than Alternative 2 and 132 percent less volatile than Alternative 

3. 

 

Finally, it is important to look at how mortality varies at the landscape scale.  Because mortality 

expresses the culminating effects of each silvicultural prescription, such as basal area reduction targets 

and species preferences, it is important to understand how mortality responds with respect to variability 

between emphasis areas across all alternatives over time.  Although mortality variability between 

emphasis areas of Alternative 1 decreases after treatment due to the initial moderation of density 

related stresses within all the emphasis areas from those treatments, the unique prescriptions within 

each emphasis area are projected to begin to take on mortality at different amounts by 2017.  The CV 

for mortality is predicted to increase by as much as 35 percent in 25 years and is projected to be 4 

percent higher than the current condition by 2041.  Alternative 2 shows an initial “pop” in mortality 

variation, but over time, that begins to moderate and continues on a downward trend of homogenizing 

mortality through the analysis period.  In 30 years, that mortality variation between emphasis areas is 

almost 20 percent less than Alternative 1.  Alternative 3 fluctuates over time, but if analyzed as a trend, 

variability decreases over time and ultimately has similar amounts of variability as Alternative 2 in 2041, 

which is well below where Alternative 1 is projected to be at that same time. 

 

This variability must also be understood in terms of volatility.  Instead of trying to ascertain how volatile 

mortality is between emphasis areas over time, this analysis considers the volatility of that variability 30 

years after treatment.  Alternative 1 reduces mortality volatility between emphasis areas by as much as 

4 percent over where Alternative 2 is predicted to be at the same time and over 160 percent reduction 

in volatility over where Alternative 3 is predicted to be at the same time. 

 

Ultimately, variability can occur at many scales and be completely random, but it is understood that 

Sierra Nevada forest systems with more active fire conditions under an active fire regime showed 

variability at all scales (site, stand, and landscape) and were logically adapted to topographical 

situations.  Alternative 1 shows enhanced variability over both Alternatives 2 and 3 in every indicator at 

every scale analyzed.  Not only does Alternative 1 increase variability in every indicator at every scale 

analyzed, but does so strategically in a way that mimics what would have occurred with active fire 

conditions under an active fire regime.  

 

Fire and Fuels 
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The following section summarizes information concerning fire and fuels environmental effects as 

analyzed in the Sagehen Project Fire and Fuels Report (February, 2013); the fire and fuels report is 

hereby incorporated by reference as part of this EA and is part of the Sagehen Project Record available 

from the Tahoe National Forest.  

 

Indicators  

The following section discusses the indicators used to assess the environmental consequences of the 

proposed action on fire and fuels.  Indicators that will be evaluated are fire type (surface fire, active 

crown fire, passive crown fire), rate of spread and flame length. The indicators are briefly described 

below. 

 Fire Type -There are three types of fire that are indicators for modeling.  They are surface fire, 

passive crown fire and active crown fire. 

 

o Surface Fire –“Fire that burns loose debris on the surface, which includes dead branches, 

leaves, and low vegetation” (National Wildfire Coordinating Group, NWCG glossary of 

terms). Surface fire is important to measure because much of the Sagehen Basin historically 

burned as a surface fire with lower amounts of tree mortality than higher intensity fires. 

Surface fire is the desired condition for much of the Sagehen Basin. 

o Active Crown Fire –“A fire in which a solid flame develops in the crowns of trees, but the 

surface and crown phases advance as a linked unit dependent on each other. An active 

crown fire will kill most of the vegetation in its path. 

o Passive Crown Fire – “A fire in the crowns of trees in which trees or groups of trees torch, 

ignited by the passing front of the fire (National Wildfire Coordinating Group, NWCG 

glossary of terms). Some passive crown fire probably occurred in the Sagehen Basin 

historically.  

 

 Rate of Spread (ROS) – “The relative activity of a fire in extending its horizontal dimensions. It is 

expressed as rate of increase of the total perimeter of the fire, as rate of forward spread of the 

fire front, or as rate of increase in area” (National Wildfire Coordinating Group, NWCG glossary 

of terms). 

 Flame Length –“Flame length is measured by the distance between the flame tip and the 

midpoint of the flame depth at the base of the flame (generally the ground surface), and is an 

indicator of fire intensity” (National Wildfire Coordinating Group, NWCG glossary of terms). 

When Flame Lengths are less than four feet, fire can generally be attacked at the head or flanks 

by firefighters using hand tools.  Flame lengths greater than four feet typically require 

mechanized and aerial fire suppression resources. 

 

Methodology 

The following modeling tools and data were used in the environmental analysis; they help predict fire 

and fuels effects for the project alternatives. 
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FlamMap is a fire behavior mapping and analysis program that computes potential fire behavior 

characteristics (rate of spread, flame length, fire type and fireline intensity) over an entire FARSITE 

landscape.  

Farsite is a fire behavior and growth simulator.  It is widely used by Fire Behavior Analysts from the 

USDA FS, USDI NPS, USDI BLM, and USDI BIA.  Farsite predicts where a fire would move and how it 

would grow within a bracket of time, assuming no fire suppression activities. 

 

Data used in modeling 

FlamMap and Farsite both require input data which include fuel type, topography and weather.  

Different fuel types help determine how a fire reacts to the amount of live and dead material in the 

model where weather informs the model on what climatic conditions the fire will be burning in. 

Topography affects rate and direction of spread as well as flame length. The LANDFIRE Reference 

Database version 1.1.0, completed in 2011, was used to build the landscape data used in modeling fuels 

and topography for Sagehen Project.  Fire modeling weather conditions assumed 90th percentile or 

average worst weather conditions as required by the Forest Plan.  This means only 10% of observed 

weather days have had more severe fire weather than the conditions used for modeling purposes.  

Historical weather data (1991-2011) was obtained from the Stampede Remote Area Weather Station 

(RAWS), the most representative weather station for the project area. 

 

Alternative 1 (Proposed Action) 

Direct and Indirect Effects 

As described in Chapter 2, Unit 39 is no longer proposed for treatment under Alternative 1. Although the 

elimination of treatment in unit 39 would yield different fire behavior modeling results, the 

interdisciplinary team fuels specialist and vegetation management specialist determined through careful 

deduction that different results, even if those results yielded higher fire intensities, would occur on such 

a small area (32 acres), which would still be surrounded by treated areas in Unit 38, that the conclusions 

summarized below and described in detail in the Sagehen Project Fire and Fuels Report for Alternative 1 

would remain unchanged.     

 

If Alternative 1 prescriptions were implemented, condition classes within the Sagehen Basin would 

change greatly from where those classes currently stand.  Under this alternative, most of the treated 

project area (2,536 acres) would burn at relatively low intensity with flame lengths less than four feet at 

90th percentile weather conditions.  The fire type within most of the treatment areas would behave as a 

surface fire while small isolated patches within DCA’s and untreated areas would be subject to passive 

and active crown fire behavior.  High intensity fire would not be totally eliminated from the landscape, 

but would be limited to small patches across the treatment units; project modeling estimated 109 acres 

with passive or active crown fires, 101 acres with flame lengths greater than four feet and 193 acres 

with a rate of spread greater than 6.7 feet/minute.  Potential wildfires within the treated areas are 

projected to be slow moving fires and would not be stand replacing crown fires but rather would behave 

as surface fires.   
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As discussed, implementing Alternative 1 prescriptions would decrease ROS, flame length and the 

opportunity for crown fires to occur.  Consequently, large scale wildland fire behavior would be 

modified.  Carrying out this alternative would also create heterogeneous forest stand conditions that 

would be expected to develop with active fire conditions under an active fire regime.  Wildland fire 

behavior would be reduced and costs of wildfire suppression and emergency rehabilitation could be 

lessened with the avoidance of stand replacing fire. Therefore, Alternative 1 would meet fire and fuels 

goals and objectives.  

 

Areas where fuels have been treated burn at lower intensities compared to untreated areas, reducing 

damage to the treated stands from wildfire. Alternative 1 prescriptions would decrease ROS, flame 

length and the opportunity for crown fires to occur. Wildfires enter the untreated stands at lower 

intensities, reducing damage to these areas.  Fires burning at lower intensities would allow firefighters 

to have the upper hand on fire suppression and they would most likely be able to contain a low intensity 

fire quickly.  If an untreated stand is producing 80 foot flame lengths, 80 feet plus the radiant heat will 

affect the edge of treated stands. “Treatments with substantial edge adjacent to untreated units are 

likely to suffer high numbers of dead trees along the boundary owing to radiant heat, even if fire 

behavior is reduced” (The Cone Fire: A Chance Reckoning for Fuel Treatments; Fire Science Brief, Issue 4, 

January 2008 www.firescience.gov). 

 

Alternative 2—No Action 

Direct and Indirect Effects 

If no action occurred within the Sagehen Basin, condition classes in the area would show a continued 

deviation from historical fire regimes. Without disturbance, surface and ladder fuels would continue to 

build, increasing the future probability of larger scale fires, burning at higher intensities.  Under this 

alternative, most of the treatment unit areas (2,169 acres) could sustain a passive and/or active crown 

fire with 90th percentile weather conditions.  Furthermore, the risk of increased ROS, flame length, and 

crown fires would continue in the future.  The probability of larger landscape scale wildland fire 

behavior would continue to rise.  Costs of wildfire suppression and emergency rehabilitation would 

remain high if a stand replacing fire did affect the Project Area under 90th percentile weather in its 

current condition.  Fire and fuels goals would not be met if the buildup of heavy fuel loading continues 

to contribute to high wildfire intensities.  

Under the no action alternative, forest stands in the Sagehen Basin would be susceptible to disturbances 

such as fire, insect, and disease outbreaks over time as fuel loadings continued to increase due to 

conifer mortality and increasing stand densities. Fire control tactics would most likely be very costly and 

less effective if the disturbance processes such as fire or insect and disease outbreaks occurred in the 

Project Area’s current condition.  Therefore, fire and fuels goals would not be met if large scale wildland 

fire behavior continues to be a threat.  Fuel loading within the untreated stands would continue to 

accumulate at a higher rate than treated stands.  

 

http://www.firescience.gov/
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Alternative 3—Non Commercial Funding Alternative 

Direct and Indirect Effects 

Alternative 3 would reduce fire behavior in treated areas but fire behavior would remain high in 

untreated areas.  Alternative 3 protects the area around the Sagehen Field Station but the rest of the 

Basin would still have a higher flame length and ROS as well as more crown fire compared to Alternative 

1.  Flame lengths and ROS are reduced in treated areas; however untreated areas would continue to 

have high fire intensity and ROS under 90th percentile conditions.   Insufficient acreage would be treated 

under this alternative to modify landscape scale wildland fire behavior. This alternative would not create 

heterogeneous forest stand conditions that would be expected to develop with active fire conditions 

under an active fire regime.   

 

Condition classes in treated areas would be reduced thus bringing stands more in line with the historical 

fire regime. Without disturbance, surface and ladder fuels would continue to build, increasing an already 

high probability of larger scale fires, burning at higher intensities in untreated areas.  Costs of wildfire 

suppression and emergency rehabilitation would remain high if a stand replacing fire did affect the 

Project Area under 90th percentile weather in untreated areas.  Alternative 3 would decrease the 

susceptibility of treated stands to disturbances such as fire, insect, and disease outbreaks; however,   

this alternative only treats a small portion of the Sagehen Basin.  Fire and fuels goals would not be met 

as the buildup of heavy fuel loading in untreated areas would continue under this alternative.  

 

Areas where fuels have been treated burn at lower intensities compared to untreated areas, reducing 

damage to the treated stands from wildfire.  ROS, flame lengths and fire type is decreased in treated 

areas following implementation.  Adjacent untreated stands to treatment areas would benefit from this 

alternative.  However only a portion of the Sagehen Basin is treated, therefore only a portion on 

untreated areas would benefit.  Firefighters might be able to suppress a fire if it started in a treated 

area.  Fuel loading within the untreated stands would continue to accumulate at a higher rate than 

treated stands. The accumulation of fuels in untreated stands would not only affect those stands but 

could affect treated stands as well.   If an untreated stand is producing 80 foot flame lengths, the radiant 

heat will affect the edge of treated stands. “Treatments with substantial edge adjacent to untreated 

units are likely to suffer high numbers of dead trees along the boundary owing to radiant heat, even if 

fire behavior is reduced” (The Cone Fire: A Chance Reckoning for Fuel Treatments; Fire Science Brief, 

Issue 4, January 2008 www.firescience.gov). 

 

FARSITE Modeling Scenarios for the Alternatives 

 

For the Farsite runs performed for Sagehen, ignition points were selected by individuals on the Truckee 

Ranger District familiar with potential ignition sources, local weather and current vegetative conditions.  

Outputs of fire perimeter growth or ROS in time and space provide visual estimations of the influence of 

fuel treatments and other landscape elements on fire growth.  Farsite modeling is done as if no fire 

suppression would occur.  This is somewhat unrealistic because fire suppression would occur if a fire 

http://www.firescience.gov/
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were to start in or near the area.  However, it is the best way to model and compare scenarios and fire 

behavior due to the complexities and dynamics of the human element with fire suppression. 

FARSITE Scenario 1 

Table 3.3 below compares each alternative with a fire starting at Sagehen Campground and a wind 

coming out of the north under 90th percentile weather conditions.  Alternative 1 would be the best 

option for keeping the fire to the least amount of acres.  However, the north wind simulation with 

ignition at Sagehen Campground still allows a fire to grow to over 1,000 acres under all alternatives.  

This is due to an untreated area located south of the Sagehen Campground.  Once a fire hits an 

untreated area, control efforts become more difficult and a fire can advance quickly.  Under all 

alternatives this north wind simulation with the ignition point at Sagehen Campground allows for a 

larger fire growth in a short amount of time. 

Table 3.3: Acres burned with ignition at Sagehen Campground with a north wind under 90th 

percentile weather conditions 

Alternative Acres burned after 48 hours Acres burned after 72 hours 

Alternative 1 1,012 1,865 

Alternative 2 1,435 4,217 

Alternative 3 1,255 2,507 

 

FARSITE Scenario 2 

Table 3.4 below compares each alternative with a fire starting at the Sagehen Field Station and a wind 

coming out of the south-southwest under 90th percentile weather conditions.  Alternative 1 and 

Alternative 3 substantially reduce landscape scale fire growth over Alternative 2.   Alternative 1 and 

Alternative 3 have very similar outputs due to placement of treatment units and their alignment with 

the ignition point, and wind direction.  As mentioned earlier, this is only a three day simulation.  One can 

imagine fire growth for Alternative 2 if more days were modeled.  It is understood that when fires grow 

to this size in a short amount of time, ROS is higher, flame lengths are higher and more extreme fire 

behavior can be expected. 

 

Table 3.4: Acres burned with ignition at Sagehen Field Station with a south-southwest wind 

under 90th percentile weather conditions 

 

Alternative Acres burned after 48 hours Acres burned after 72 hours 

Alternative 1 7 261 
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Alternative 2 1,713 6,455 

Alternative 3 7 385 

 

FARSITE Scenario 3 

Table 3.5 below compares each alternative with an ignition point south of Sagehen Basin with a wind 

coming out of the south under 90th percentile weather conditions.  Alternative 1 and Alternative 3 keep 

a wildfire at fewer acres than Alternative 2.   However both Alternative 1 and 3 still allow a fire to grow 

to over 1,400 acres within 48 hours.  As mentioned earlier, this is only a three day simulation.  One can 

imagine fire growth for Alternative 2 if more days were modeled.  It is understood that when fires get to 

a larger size they become more difficult to control. 

 

Table 3.5: Acres burned with ignition south of the Sagehen Field Station with a south wind under 

90th percentile weather conditions 

Alternative Acres burned after 48 hours Acres burned after 72 hours 

Alternative 1 1,404 3,145 

Alternative 2 2,139 6,224 

Alternative 3 1,404  3,145 

Soil Productivity 

The following analysis is based on the Sagehen project soils report (January, 2013) hereby incorporated 

by reference and available upon request from the Tahoe National Forest.  The National Forest 

Management Act (NFMA 1976) requires that forest management practices do not permanently impair 

the productivity of the land. Direction is outlined in the Region 5 Soil Management Handbook 

Supplement,  the National Soil Management Handbook, and Tahoe National Forest Land and Resource 

Management Plan (LRMP), specifically Standard and Guideline (S&G ) 55. S&G 55 identifies one 

indicator, “productivity”, and three metrics soil porosity, soil cover”, and soil organic matter. The 

potential effects to these parameters are analyzed by the Sagehen Project Soils Resource Effects 

Analysis Report (incorporated by reference and available upon request), and detailed information 

regarding the Sagehen Project treatment area soils are included in the project record (available upon 

request).   The Standard Management Requirements (SMR’s) as described in Chapter 1 of the EA, 

contain specific Best Management Practices (BMP’s) and other measures to protect soil resources and 

are referenced in this analysis.  As no action would occur under Alternative 2, the existing condition of 

soils would continue in the project area under that alternative; there would be no change due to 

planned activity for the metrics of compaction, soil cover and organic matter. The potential direct and 

indirect effects of Alternative 1 and Alternative 3 to soil resources are discussed below.  
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Direct and Indirect Effects to Soil Cover, Organic Matter and Duff 

Under Alternative 1, there are a potential 2,190 acres that may incur some mechanical equipment 

disturbance and 796 such acres for Alternative 3. Heavy equipment use can affect soil cover and duff 

and this may occur on skid trails, landings and turning zones on approximately 15 percent of the 

mechanical treatment units. Only a small portion of these areas are reduced below Effective Soil Cover 

(ESC) after implementing SMR’s. The SMR requirement to meet Forest Plan ESC guidelines is to attain 

the minimum requirements for erosion control prior to the winter season.  Out of these mechanical 

treatment acres, 976 acres are also exposed to variable potentials for increased ground cover in 

masticated portions of these units under Alternative 1, and 706 such acres under Alternative 3. 

 

Areas with ground cover and duff levels reduced to mineral soil can also occur in burn piles(mechanical 

piling and hand piling), . Areas with scattered burn piles will occur over a portion of 1,060 acres for 

Alternative 1 and 342 acres under Alternative 3. Hand piles would generally take up less than 15 percent 

of the treatment area and not all piles would reduce existing cover to mineral soil (Hubbert et.al, 2010)..  

For units proposing to be underburned it is estimated that 60 percent to 80 percent of an activity area 

would undergo underburning resulting in areas with reduction in ground cover and surface char of duff 

across those portions of the activity area.  There would be areas with reduced levels of pre-existing 

ground cover and duff through underburning with approximately 1,500 acres potentially affected under 

Alternative 1 and 900 acres under Alternative 3.   

 

Because each of the activities (mechanical treatments and prescribed fire treatments) within a given 

treatment unit may be separated by a few to several years, ground cover commonly accumulates prior 

to implementation of the next phase of the prescription.  The BMP’s (as displayed in the SMR’s) are 

known to be effective in protecting water quality and preventing erosion, thus soil cover is shown to be 

effective through this process by controlling erosion (USDA FS PSR, 2009).  Although multiple actions 

may result in various degrees of change in existing soil cover and duff, over the sequence of 

implementation, the SMRs applied during after each implementation sequence bring the site to 

minimum standards (average ESC of 50%).  Areas of exclusions due to operability or inclusion for DCAs 

combined with areas of undisturbed duff within the project area would result in maintaining 20 percent 

undisturbed duff across the activity area. While the various proposed actions have more than one entry 

that may reduce areas of existing duff depth, there are few activities as a whole which tend to remove 

duff to the extent that it is reduced to mineral soil over a large extent of the activity area.  ESC and duff 

requirements are designed to meet or exceed S&G#55 and productivity is maintained. 

 

The minimum Forest Plan standard for large woody material includes the smaller logs, merchantable 

wood, or other woody material at a rate of 200 cubic feet to 800 cubic feet per acre and this equates to 

approximately 2.3 to 10 tons per acre depending on density.  Based on the conservation objectives for 

large downed wood, Alternative 1 would exceed large wood criteria over 729 acres in emphasis areas 1, 

2 and 4.  It would meet the large wood criteria over 1,028 acres in emphasis area 5, and meet the 

objective for tons per acre through smaller logs, merchantable wood, or other woody material on 896 

acres in emphasis areas 6, 7, and 8.  Under Alternative 3, the units that would be treated are less likely 

to have large changes to the existing downed wood because the treatment area is limited primarily to 
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plantations that are already low in large downed wood volumes.  A total of 1,131 acres would meet the 

objective for large wood primarily by meeting tons per acre through smaller logs, merchantable wood, 

or other woody material.  For both Action Alternatives, S&G#55 would be met in regards to conservation 

of large downed wood and productivity would be maintained. 

 

Under Alternative 1, there would be 3.8 miles of temporary road built on approximately 5.5 acres (with 

no need for a borrow site) having decreased effective soil cover, duff and large woody material for a 

period of approximately 5-years until the road is decommissioned.  Post-project requirements include 

pulling the berm where duff and soil was displaced and adding wood chips or mulch from landings and 

the adjacent project to supplement loss of duff.  The linear nature of the road is likely to gain down large 

woody material from adjacent stands over the mid-term. Alternative 3 does not include temporary road 

construction. 

 

Restoration activities under Alternative 1 include obliteration of approximately 1 mile of the existing 11-

5 road and improvement of soil conditions above a series of small fens and along the terminus of a 

larger fen that includes approximately 300 ft. of the subject road. These activities would result in short-

term disturbance and replacement of soil cover and organic matter over approximately 1.4 acres total.  

Restoration of these portions of the 11-5 road would be beneficial for soil hydrology and riparian 

productivity associated with the hydric soil resources. It is estimated that these restoration activities in 

combination with the aspen treatment (conifer removal), would improve the fen and wetland soil and 

organic matter in the area surrounding the fen (over approximately three acres) in the long term. 

 

Direct and Indirect Effects to Soil Porosity and Compaction 

There would be varying degrees of decreased porosity within mechanical treatment units proposed 

under Alternative 1 and Alternative 3.  Under Alternative 1, 2,190 acres would receive mechanical 

treatments compared with 706 acres of mechanical treatments under Alternative 3.  The highest risk 

areas for detrimental compaction are over skid trials, landings and heavily tracked areas. Assuming 

proper implementation of SMR (3) for uplands and (4) and (5) within the RCA where the equipment 

operations meet the operability criteria for dryness, the degree of detrimental compaction is localized to 

converging skid trails and landings. Reuse of existing legacy skid trails and landings under SMR (6) and 

(10) would help limit the extent of porosity impacts and other resource damage.  High use areas with 

the greatest risk for compaction are estimated at 15% of the treatment areas, which is 329 acres for 

Alternative 1 and 106 acres for Alternative 3.  Even the high use areas do not typically exceed the Forest 

Plan detrimental porosity thresholds in degree over the full extent of the activity areas.  ( An activity 

area is the area on which a soil impacting activity has occurred or is planned.  Activity areas include 

Levels of detrimental compaction in degree and extent are designed to meet Forest Plan Standard with 

proper implementation of the combination of SMR’s.  Because mechanical treatments in the 

alternatives include thinning and/or mastication, fewer acres than estimated may actually be exposed to 

heavy tracking in those areas where mastication only occurs.  Additional small areas of pile burning can 

increase bulk density but preliminary data (Hubbert et.al, 2010) did not provide a range of change that 

could be related to the Forest Plan Standards and Guides for porosity.  
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Under Alternative 1, there would be detrimental compaction on temporary roads over 3.8 miles on 

approximately 5.5 acres (with no need for a borrow site) for a period of approximately 5-years until the 

road is put to bed. Temporary roads are required to be designed to minimize construction length and width 

(SMR12) and also follow the provisions of traffic control wet periods SMR(20). Following use these roads 

would be sub-soiled, and roadside berms with mineral soil are pulled back in; drainage is provided to create 

a hydrologically neutral state (SMR 21). No temporary roads are proposed under Alternative 3.   

 

Restoration activities described under Alternative 1, which would obliterate approximately 1 mile of the 

existing 11-5 road, would result in reduced compaction over 1.3 acres following re-contouring of the 

road bed. During restoration the equipment would be primarily contained within the existing road bed 

so there would be little potential for expanding the existing compaction during construction. Any staging 

area would occur over previously disturbed landings, or roads and would be restored by reducing 

compaction where needed.  No restoration activities are proposed under Alternative 3. 

 

Hydrology 

 
This section of the EA summarizes the analysis contained in the Sagehen Project Hydrology Report 

(February, 2013) hereby incorporated into this document by reference.  It presents an analysis of the 

direct and indirect effects of the proposed action and alternatives on water resources. 

Affected Environment 

The Sagehen Project area is located in Nevada County west of Highway 89, and north of Truckee. The 

Sagehen Project area is located within the following watersheds: 

 Little Truckee River Watershed includes activities within the Sagehen Catchment (Upper and 
Lower Sagehen Drainage Area), and the Little Truckee River Independence Lake Catchment 
(Saddle Meadow Drainage Area), draining to Stampede Reservoir. 

 Middle Truckee River includes the Middle Truckee River Prosser Reservoir (Prosser Creek 
Drainage Area), draining to Prosser Reservoir. 

Land ownership within the Sagehen Project is primarily NFS land with some private inholdings. Upper 

Sagehen Creek is 84 percent NFS lands and Lower Sagehen Creek is 100 percent NFS lands while Prosser 

Creek is 95 percent NFS lands. The Saddle Meadow Drainage area is approximately 94 percent NFS 

lands.  

Special Aquatic Features and Special Interest Areas 

Areas within the upper portion of the Upper and Lower Sagehen basin have meadows, fens, and 

wetlands outside of and within proposed treatment units. These Special Aquatic Features (SAF’s) are in 

various stages of health in other words proper hydrologic function.  Additionally Special Interest Areas 

(SIAs) of the Sagehen Basin include the Mason Fen and Sagehen Headwaters.  The Mason Fen (30 acres) 

represents the largest fen in the Sagehen Basin vicinity and has a unique botanical assemblage.  The 

Sagehen Headwaters area (79 acres) is located in an intact glacial cirque basin (Section 16, T .18 N., 
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R.15E.). These SIAs are not located within treatment units.  Sagehen Creek is recommended as a 

National Wild and Scenic River with the Scenic Designation applied to eight miles of Sagehen Creek 

extending over a 1/4 mile-wide strip on each side of the centerline of Sagehen Creek from its 

headwaters to where it enters Stampede Reservoir.  5.7 miles of Sagehen Creek upstream of Stampede 

Reservoir is located within the project area.  See FONSI Elements 3 and 10 in Chapter 3 for discussions of 

the status of Sagehen Creek relative to  the project alternatives. 

 

Beneficial Uses 

The Water Quality Control Plan for the California Water Quality Control Board (LRWQCB) Lahontan 

Region (LRWQCB, 2000), defines the beneficial uses for the Little Truckee River Drainages, and the 

Middle Truckee River to include the following: municipal and domestic water supplies (adjacent and 

downstream), irrigation and water supply for agriculture (adjacent and downstream), groundwater 

recharge, contact and non-contact recreation (adjacent and downstream), commercial and sportfishing 

(adjacent and downstream), cold freshwater fisheries and spawning habitat (adjacent and downstream), 

wildlife habitat, rare, threatened or endangered species habitat (adjacent and downstream). The 

beneficial uses of the Truckee River Drainage basin also include the migration of aquatic organisms 

(adjacent and downstream). 

 

The water quality objectives for beneficial uses that could potentially be affected by the Sagehen Project 

include sediment, temperature and turbidity, also to a lesser degree pesticides (Boron) and controlled 

use of petroleum based products. The site specific designs incorporating Best Management Practices 

(BMPs) and other management requirements used to protect natural resources can be found in Chapter 

(1) of the EA under Standard Management Requirements (SMR’s) which incorporate Best Management 

Practices (BMP’s) designed to protect the beneficial uses of water. 

Water Quality 

The Middle Truckee River has been listed by the State of California as being “water quality limited” for 

sediment under Section 303(d) of the Clean Water Act. Sagehen Creek proper and the Little Truckee 

River within the Saddle Meadow Drainage and Prosser Creek Drainage area are tributary to the Middle 

Truckee River main stem. The Truckee River (LWQCB BASIN) and all of its tributaries have been listed as 

an impaired waterbody (303d) under the Clean Water Act for high amounts of sediment based on a 

study reporting heavy sediment levels in the main stem of the Middle Truckee River. However, all of the 

run-off from the drainage areas proposed for treatment under the Sagehen Project alternatives flow 

through reservoirs prior to entering into the main stem of the Middle Truckee River.  Any potential 

sediment resulting from project alternatives would become trapped in the reservoirs and would not 

threaten water quality in the main stem of the Middle Truckee River. 

 

Requirements for Water Quality under the Sagehen Project include meeting the conditions to attain a 

Waiver for Timber Harvest from the Lahontan Regional Water Quality Control Board. All required state 

and federal permitting processes, such as California Environmental Quality Act (CEQA), any 401 or 404 

permits or any prohibition exemptions would be complied with for elements within the proposed 
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actions which may require these measures in particular any proposed restoration that may require these 

measures.  

 

The Tahoe National Forest would submit an application for a conditional waiver of waste discharge 

according to the California Regional Water Quality Control Board - Lahontan Region for activities 

implemented under the Sagehen Project decision notice where they meet the “general conditions” and 

comply with the “eligibility criteria” specified in the Lahontan Regional Water Quality Control Board’s 

timber harvest waiver.  Any additional information required by the board for clarification would be 

provided during permit application.  Activities implemented would follow the terms and conditions of 

the approved waiver in compliance with Order number R6T-2009-0029 (includes monitoring 

requirements, reporting, and an action plan).  These commitments would be the means to ensure 

compliance with the Clean Water Act for covered activities.   

At this time, there is uncertainty whether a National Pollution Discharge Elimination System (NPDES) 

permit would be required for stormwater discharges from logging roads associated with this project. 

Although the Environmental Protection Agency has published a final rule exempting logging road 

stormwater discharge from NPDES permitting requirements, the United States Supreme Court is 

currently reviewing the matter.  Until the Supreme Court rules, it will be uncertain whether a NPDES 

permit is required for this project.     

Discussion regarding the site-specific information used to achieve consistency with Forest Plan 

standards and guidelines for Riparian Conservation Areas (2004 SNFPA ROD, pp. 62 – 66) is included in 

Appendix D (Riparian Conservation Objectives analysis) of this EA. Detailed discussions regarding direct 

and indirect effects on hydrologic resources are presented in the Sagehen Project Hydrology Report 

(December, 2012) and summarized below. 

Direct and Indirect Effects 

The following discussion addresses mechanisms from the project alternatives that increase the risk for 

an effect on hydrologic characteristics that could potentially affect beneficial uses and water quality. The 

proposed mitigations have been shown to be successful through monitoring; therefore, this analysis is 

conducted based on the increased risk, but assumes mitigations would be implemented. Even with 

implementation and monitoring, there is a small risk that the implementation measures might not be 

fully implemented or might not be effective.  Potential effects of Alternative 1 are greater than for 

Alternative 3 across the indicators because Alternative 1 covers a larger area of the landscape.  For a 

detailed analysis of all project activities carried out in RCA’s see Appendix E of the EA, “Riparian 

Conservation Objectives Analysis.” 

Risk of Boron, Oil and Grease Affecting Water Quality 

The degree to which differences between the alternatives would be identifiable for boron, and oil and 

grease as indicators is small. Boron, and oil and grease have small areas of controlled use under 

Alternative 1 and Alternative 3 only. Negative effects are usually accident driven, and BMP measures 

address their controlled use. There would be less risk and fewer areas where boron, oil and grease 

would pose a threat to water quality under Alternative 3 versus Alternative 1 because of the smaller 

area of the landscape being treated. 
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Alternative 1 and Alternative 3 

Under Alternative 1, approximately 164 acres would be mechanically thinned and 129 acres manually 

thinned in SAF and perennial RCA’s; under Alternative 3, approximately 57 acres would be 

mechanically thinned and 80 acres manually thinned in these areas.  Applications of Sporax® (boron) 

would occur on conifer stumps greater than 14 inches dbh.  Potential effects from an accidental 

sporax spill would be minimized through management practices in SMR 13 (Appendix A), which 

outlines application methods and development of a spill plan.  There is some risk for a spill of oil and 

grease associated with operating mechanical equipment, and to a lesser extent chainsaws within and 

near the RCA’s.  Potential effects from a spill would be minimized through management practices in 

SMR 15, including advance development of a spill plan.  Since more acres are treated within and near 

RCA’s under Alternative 1 than under Alternative 3, the risk of a spill under Alternative 1 is slightly 

higher. 

 

Alternative 2: No Action Alternative. 

No applications of Sporax® or equipment use would occur. There would be no risk of a spill. 

Risk of Sediment Delivery Resulting from Vegetation Treatments 

This section covers risk of sediment transport from the project area based on use of mechanical 

equipment and prescribed fire within the treatment units. These risks are mitigated through the 

measures contained within the SMRs (Appendix A) as discussed below.   

Mechanized Equipment: 

Alternative 1 and Alternative 3 

Under these alternatives, use of mechanical equipment would result in areas affected by varying 

degrees of decreased soil porosity and decreased water infiltration (as discussed under the previous 

section on soil productivity).  Under Alternative 1, approximately 2,190 acres could be potentially 

affected, while under Alternative 3, 706 acres could be affected.  Most areas of decreased porosity 

would not be associated with notable decreases in infiltration and ground cover, except in heavily used 

traffic areas (specifically skid trials, landings and heavily tracked areas where skid trails converge).  

Approximately 15 percent of the activity areas are estimated to be subject to heavy equipment traffic 

and are at higher risk for effects; this translates to 329 acres for Alternative 1 and 106 acres for 

Alternative 3. Of the 15 percent of the area identified as higher risk, however, only a small percentage 

results in notable increased runoff or reduced ground cover that could potentially lead to erosion or 

sediment transport as estimated according to historical monitoring data.  

 

Under Alternative 1, approximately 427 acres within RCA’s are proposed mechanical treatments with 

128 such acres under Alternative 3.  Heavily tracked areas could be susceptible to increased erosion and 

sediment transport across mechanical treatment units.  Tractor Keep Out areas, slope, moisture and skid 

trail requirements detailed in SMRs 4, 5, and 7 along with avoidance of landings being placed within 

RCAs (SMR 11), heavily compacted areas within the RCA’s would be minimized.  The potential for 

sediment transport and runoff would also be decreased by providing drainage controls and mulching as 
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described in SMRs 2, 9, 17 and 23.  Heavy use areas would be minimized within RCA’s by avoiding 

excessive skid trial placement within these areas and re-using existing skid trails (SMR 7) and 

maintaining equipment away from wet soils and the 100-year flood plain (SMRs 2, 17, 18 and 23). 

Protection for stream channels would be provided through approving stream crossing locations, 

minimizing the number of stream crossings, and minimizing equipment operations in the near stream 

zone (SMR 5). Additional means of minimizing impact in the near stream zone would be through project 

design;  in particular some sensitive areas were selected for hand treatment only and others were 

excluded from treatment altogether.  Risks for effects from mechanized equipment are higher under 

Alternative 1 than under Alternative 3 because of the greater number of acres treated in Alternative 1 

and equipment use associated with commercial timber harvest in Alternative 1 that is not included in 

Alternative 3. 

 

Alternative 2:  No Action Alternative. 

No mechanized equipment use is proposed under this alternative.  There would be no effects related to 

sediment delivery from use of mechanized equipment. 

 

Prescribed Fire: 

Alternative 1 and Alternative 3 

Prescribed surface fire could be potentially applied in a total of approximately 282 acres in RCAs under 

Alternative 1 and 274 acres in RCAs under Alternative 3.  SMR 18 requires measures to minimize active 

fire ignition and protect riparian vegetation within RCAs during application of prescribed surface fire 

while allowing fire to creep into these areas. Implementation of this SMR would meet ground cover, 

duff, and down wood retention requirements along with riparian vegetative retention within the RCA.  

With implementation of SMRs 18 and 17, the potential for a high severity prescribed surface fire that 

decreased effective soil cover would be reduced, thereby decreasing risk of degradation to the water 

resource from sediment and maintaining beneficial uses.  

 

Alternative 2: No Action Alternative 

Prescribed fire use is not proposed under this alternative.  There would be no effects related to 

sediment delivery associated with application of prescribed fire. 

 

Risk of Sediment Delivery from Temporary Roads 

Temporary roads would have short- to mid-term potential for increased sediment production.  The 

degree and extent would be related to timing, intensity and duration of precipitation events over the 

period of use. Temporary roads would be decommissioned following use and restored to a 

hydrologically neutral state. Proposed road maintenance, and restoration activities should have some 

off-setting effects, resulting in maintenance of water quality and the existing contributions of sediment 

over the mid- term.  Mitigations to minimize effects of temporary roads are included in the SMR’s in 

Appendix A (see SMR’s 19, 20, 21 and 22). These actions would reduce the risk for water resources 

degradation from sediment and maintain beneficial uses.  Construction and use of temporary roads 

would occur only under Alterative 1. 
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Alternative 1: Proposed Action 

Alternative 1 includes approximately 3.8 miles of temporary roads with approximately 5.5 acres of 

disturbance over the project area. . It should be noted that temporary roads as currently mapped are 

close approximate locations. However, final locations will consider hydrology, slope, soil, and sensitive 

area restrictions, and will be located in the best available site that maintains water resources and 

beneficial use. Short segments of mapped temporary roads would cross through RCA areas. There are an 

estimated 0.27 miles of temporary road through 150 foot RCA buffers on seasonal streams in units 33, 

36, 73, and 163. The 0.06 miles in perennial RCA falls within unit 163 at the very upper perimeter of the 

300 foot RCA around a stream flowing from a perennial spring. The 0.26 miles in meadow RCAs includes 

approximately 0.1 miles in unit 163 at the very upper perimeter of the 300 foot RCA around the 

meadow system supported by the perennial spring. The remaining 0.16 miles is located in the upper end 

of unit 33 where the RCA is associated with a meadow, however this temporary road, while still in the 

300 foot RCA, is located in an upland, dry site. Overall, effects in these RCAs from temporary roads are 

expected to be minimal because the roads will be located in the best available site and the design 

features will protect resources. The mitigations associated with temporary roads are included in SMRs 

(19, 20, 21 and 22) and incorporate standard temporary road BMPs.  In addition, there would be a 

closure on the temporary road in unit 163 which will preclude access when the road is not being used 

for project activities. At the end of project use, these temporary roads would be sub-soiled and 

obliterated, and mulch and organic matter would be re-incorporated into the surface soils.  

Monitoring has shown that Best Management Practices are effective in reducing levels of sediment 

transport. The 2010 Herger-Feinstein Quincy Library Group (HFQLG, 2010) BMP monitoring showed that, 

where road drainage is provided with 100 percent implementation, up to 96 percent effectiveness was 

attained. These results also showed where effectiveness was not attained, sediment did not reach the 

stream. Hence, the magnitude and extent of impacts for cases that are not effective are shown to be 

minor when BMPs are implemented. Monitoring has shown that BMP measures have achieved 100 

percent effectiveness on road decommissioning. 

 

Alternative 2: No Action Alternative 

No temporary roads would be constructed under this alternative. There would be no increased risk of 

sediment transport from temporary roads under this alternative. 

 

Alternative 3: Non -Commercial Funding 

No temporary roads would be constructed under this alternative. There would be no increased risk of 

sediment transport from temporary roads under this alternative. 

 

Risk of Sediment Delivery from Hauling Forest Materials on Existing Roads 

In addition to the temporary roads described above, existing roads will be used to haul forest materials 

off-site for processing during project implementation under Alternatives 1 and 3.  During the time 

periods when increased traffic and haul maintenance occur, risk of sediment transport and delivery from 

the haul roads is higher.  Maintenance measures, such as grading, tend to cause an initial increase in 
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sediment transport in the short term (one to three runoff events following grading). However, 

maintenance measures and proper drainage design, where appropriately implemented, can reduce the 

potential for large sediment pulses from precipitation events.  In order to maintain water quality, 

maintaining the function of cross drains on existing road segments following implementation of project 

activities would be a requirement of the contract, while waterbars and other water means of minimizing 

road water connectivity would be applied to control water and sediment contributions during the wet 

seasons in areas under ongoing activities.  Monitoring has shown where BMPs are implemented, 

effectiveness can attain 96 percent where sediment delivery from roads is controlled (HFQLG, 2010). 

Additionally, based on the 2010 HFQLG BMP monitoring, sediment did not reach the streams. So the 

magnitude and extent of impacts for cases that were ineffective were shown to be minor within 2 years 

after BMP implementation.  The SMR’s in Appendix A (see SMR’s 19-22) incorporate BMP’s and design 

measures to reduce the risk of increased sediment resulting from hauling forest materials on existing 

roads under Alternative 1 and Alternative 3, thereby maintaining beneficial uses. 

 

Alternative 1: Proposed Action 

Approximately 22.4 miles of road would be maintained for haul. These roads have a potential increased 

risk of sediment transport and delivery to stream channels up until the first significant runoff producing 

event.  Approximately 8.2 miles of the roads proposed for transportation are located within an RCA. 

Under this Alternative, there are 85 seasonal stream crossings and 2 perennial stream crossings that 

would be used on the existing transportation system. These road crossings could be susceptible to 

increased levels of sediment transport.  

 

There are two primary factors that can contribute to increased risk of sediment delivery associated with 

haul:  (1) travel on native surfaced roads during dry periods can be reduced to dust that is more easily 

transported during a runoff producing event where there is no proceeding non-runoff wetting 

precipitation, and (2) travel over wet roads can tend to deform the road surface and/or attached road 

surface particles can   be transported with the wheel of the vehicle leading to a potential increase in 

sediment transport and is particularly tied to stream crossings. 

 

Abatement measures for the two afore mentioned factors are included in SMR 20, which includes: (1) 

“Road dust abatement” for haul roads and provides measures for wetting roads and retains road 

surface cohesion;  (2) “Traffic control during wet periods,” which decreases the potential of direct 

transport to crossings and minimizes rutting and deformation of the road surface; and (3) “Low water 

crossings” design requirements during haul reduce the levels of wheeled transport directly to class I and 

class II waterbody stream class drainages. These measures are designed to minimize sediment delivery 

to the streams.  With pre-haul maintenance, some aspects of existing road condition, particularly areas 

with rutting and potholes would be improved, and would be maintained during haul. After 

implementation, the operator would be responsible to attain pre-haul road conditions.  

 

Alternative 2: No Action Alternative 

No increased use of existing roads for transport or haul would occur. There would be no increased 

potential for sediment transport beyond existing trends. 
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Alternative 3: Non -Commercial Funding Alternative 

Approximately 7.24 miles of road would be maintained for haul. These roads have a potential increased 

risk of sediment transport and delivery to stream channels. Approximately 6.4 miles of the roads 

proposed for transportation are located within an RCA. The road stream crossings used on the haul 

route include 48 seasonal stream crossings. These road crossings could be susceptible to increased 

levels of sediment transport.  With pre-haul maintenance, some aspects of existing road condition, 

particularly areas with rutting and potholes would be improved and would be maintained during haul.  

After implementation, the operator would be responsible to attain pre-haul road conditions by restoring 

crossings, dips, and water bars and cleaning culverts (SMR 20).  The risk of effects from increased 

sediment delivery would be less under Alternative 3 than under Alternative 1 because less miles of road 

would be maintained and used for haul. 

 

Effects of Legacy Road Restoration 

Under Alternative 1, one mile of legacy road restoration is proposed to improve hydrologic function and 

connectivity and remove three stream crossings.  Actions from past activities have resulted in rerouted 

hydrology, lowered water tables and altered or disconnected hydrology to mesic features that may be 

affecting springs, meadows, fens or wetlands. 

 

There would be a short-term reduction in soil cover associated with restoration activities for access and 

where disturbance would be needed to meet objectives for restoration. These areas could lead to 

sediment contributions if exposed to concentrated water and runoff results. As described in the 

proposed action in Chapter 2, mitigation measures would be implemented to provide soil cover and 

meet permitting requirements for compliance with sections 401 and 404 of the Clean Water Act.   

 

Alternative 1: Proposed Action 

Approximately 1 mile of existing roads, which currently have an increased risk of sediment transport and 

delivery to stream channels, would be restored.  The proposed action would reduce the miles of road 

within RCA’s by 0.56 miles with a majority of the area in SAF RCA and a small component of perennial 

and seasonal RCA. The removal of this road would also result in reduction of 3 road stream crossings on 

seasonal drainages. The hydrologic connectivity of surface and subsurface flows around these features 

would be restored. 

 

Alternative 2: No Action Alternative 

No restoration would occur.  Existing trends and conditions of sediment transport would continue. 

 

Alternative 3: Non -Commercial Funding 

No restoration would occur.  Existing trends and conditions of sediment transport would continue. 

 

Summary of Effects in Riparian Conservation Areas (RCAs) 
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The overall project design for proposed treatments in RCA’s is based on minimizing disturbance of the 

near-stream environment, including riparian vegetation, soils, and other aquatic habitat elements. The 

use of manual treatment methods instead of mechanical methods associated with equipment use 

reduces the risk of impacts in several locations.  Out of 665 acres of treatments in RCA’s, approximately 

36 percent of the acres (237 acres) would be treated under manual means and include a pile burning or 

surface fire prescription under Alternative 1. Under Alternative 3, out of 348 acres of proposed 

treatments in RCA’s, approximately 63 percent of the acres (220 acres) would be treated under manual 

means and include a pile burning or surface fire prescription.  Most mechanically treated units in RCA’s 

are associated with seasonal drainages where sediment delivery risk is decreased. Resource protection 

measures in mechanical treatment units include restricting mechanical equipment use through 

equipment restrictions, such as Tractor Keep Out areas (TKO’s) that designate the distance tracks of 

equipment are to be maintained away from riparian features.  For more detailed descriptions of 

resource protection measures in RCA’s refer to the SMR’s listed in Appendix A.  The RCO analysis, 

Appendix D, contains further discussion on how resource protection standards are met within RCA’s to 

maintain beneficial uses of waters adjacent and downstream of the project area. 

Wildlife 

 

This section of the EA analyzes potential effects of the Sagehen Project on Federally listed and Forest 

Service sensitive terrestrial wildlife species. An account of potential effects to terrestrial wildlife 

Management Indicator Species is incorporated at the end of this section.  A Biological Evaluation / 

Biological Assessment (BE/BA) report for terrestrial wildlife species was prepared for the Sagehen 

project (February, 2013), is hereby incorporated into the EA by reference and serves as the basis for the 

following analysis; the report is part of the Sagehen Project record and is available on request from the 

Tahoe National Forest. 

 

Table 3.6 below summarizes the species analyzed and their respective listing status.  The table includes 

United States Department of Interior Fish and Wildlife Service (USFWS) threatened, endangered, 

candidate, and proposed species maintained at 50 CFR 17.11 (updated September 18, 2011 and 

reported November 8, 2012), and United States Department of Agriculture Forest Service Region 5 

Forester's (USFS R5) Sensitive Species, listed for Tahoe National Forest (Updated as of June 8, 1998, 

Appended March 6, 2001, May 7, 2003, April 21, 2004, March 3, 2005, October 15, 2007)  

 

Table 3.6. 

TERRESTRIAL SPECIES 

Valley elderberry longhorn beetle, Desmocerus californicus dimorphus USFWS Threatened 

Bald eagle, Haliaeetus leucocephalus USFS R5 Sensitive (TNF) 

California spotted owl, Strix occidentalis occidentalis USFS R5 Sensitive (TNF) 

Great gray owl, Strix nebulosa USFS R5 Sensitive (TNF) 

Northern goshawk, Accipter gentilis USFS R5 Sensitive (TNF) 

Willow flycatcher, Empidonax trailii 
subspecies brewsteri on the west slope of the Sierran Crest and subspecies adastus 
on the east slope 

USFS R5 Sensitive (TNF) 

Greater sandhill crane, Grus canadensis tabida USFS R5 Sensitive (TNF) 

Pacific fisher, Martes pennant USFS R5 Sensitive (TNF) 
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USFWS Candidate 

Pacific Marten, Martes americana USFS R5 Sensitive (TNF) 

Sierra Nevada red fox, Vulpes vulpes necator USFS R5 Sensitive (TNF) 

California wolverine, Gulo gulo luteus 
USFS R5 Sensitive (TNF) 
USFWS Candidate 

Pallid bat, Antrozous pallidus USFS R5 Sensitive (TNF) 

Townsend's big-eared bat, Corynorhinus townsendii USFS R5 Sensitive (TNF) 

Western red bat, Lasiurus blossevillii USFS R5 Sensitive (TNF) 

 

Species and Habitats Not Affected by Sagehen Project 

No effects will result from implementation of the Sagehen Project to species that do not occur or do not 

have suitable habitat within the analysis area.  Species presented below in Table 3.7 do not occur or 

have no suitable habitat within the analysis area, will not be affected by implementation of either of the 

action alternatives, and are not analyzed further.  A rationale for each determination is also given in 

Table 3.7. 

Table 3.7. Species eliminated from further analysis for the Sagehen Project.  

SPECIES 

SPECIES 

STATUS
1 

EFFECTS 

DETERMINATION
2
 

RATIONALE FOR DETERMINATION 

Valley elderberry longhorn beetle T No Effect 
Analysis area outside the range for this 

species (above 3,000 feet) 

Pacific fisher FSS, C No Effect 

Analysis area outside the known 

distributional range for this species (above 

5,000 feet) 

Sierra Nevada red fox  FSS No Effect 
Outside the known distributional range for 

this species. 

Greater sandhill crane FSS No Effect  
Nearest breeding population outside of 

analysis area. 

Western red bat, Townsend’s big-

eared bat, pallid bat 
FSS No Effect 

Outside the known distributional range 

and/or no suitable habitat for these species 

1Forest Service Sensitive (FSS), U.S. Fish and Wildlife Service Endangered (E), Threatened (T), Proposed 

(P), or Candidate (C) species.  

Metrics for Analyzing Direct and Indirect Effects 

Direct Effects:  Direct effects are potential impacts that could affect the distribution, abundance, and 

reproductive status of wildlife species through direct disturbance associated with proposed activities 

within or adjacent to the project treatment units.  Known species distribution and reproductive status 

were identified for the analysis area using the Forest Service NRIS database, CNDDB, Tahoe NF GIS 

layers, and other relevant data collected by researchers and other individuals.  Species locations, 

reproductive status, and proximity to project alternative activities are described for determining 

potential direct effects. 
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Indirect Effects - Indirect effects to terrestrial wildlife habitat quality and quantity were analyzed by 

using current Forest Service vegetation maps with attributes of the California Wildlife Habitat 

Relationships (CWHR) vegetation classification system. The CWHR habitat types and structural classes 

were designed to correlate with forest inventory data used by the USDA Forest Service, specifically 

relative to the project alternatives potential to affect tree size and canopy cover density classes.  The 

CWHR system was developed to categorize major vegetative complexes at a scale sufficient to predict 

wildlife-habitat relationships, and has been a widely accepted approach for describing and analyzing 

changes to wildlife habitats at the project and broader landscape scales.  The Forest Vegetation 

Simulator (FVS) model was used to predict post-treatment tree size class and canopy cover density.   

While the CWHR system provides a useful and relative measure to track changes from treatments to 

habitat quantity, it is limited in its ability to describe habitat quality, particularly in terms of habitat 

diversity and structural complexity, particularly where understory and structural complexity can be 

reduced or eliminated from fuels treatments such as underburning. Therefore, a qualitative narrative 

summary is also used to provide a description of post project effects of the proposed activities on 

habitat diversity and structural complexity, forest resiliency and climate change, and forest connectivity 

and fragmentation.   

Snags and down logs are important habitat components particularly for late-seral associated species 

such as the Pacific marten, Northern goshawk and the California spotted owl for nesting, roosting, and 

denning. The FVS model was used to predict the amount of snags and down logs that would be affected 

by project alternatives.  However, the FVS model does not account the project’s Decadent Feature 

Enhancement treatments whereby snags would be created through partial girdling and topping trees to 

create short snags for roosting and denning.  Therefore, both a quantitative and qualitative description 

of snags and down logs is appropriate for analyzing impacts from project alternatives.  

Effects Common to All Wildlife Species  

No Action Alternative (Alternative 2) 

Direct Effects: There would be no direct effects to Sensitive wildlife species, since none of the activities 

proposed for the action alternatives would occur.   

 

Indirect Effects: Past large uncharacteristically severe wildfires (specifically the Donner Ridge and 

Independence), combined with reforestation efforts 50 years ago, have resulted in the extensive Jeffrey 

and ponderosa pine plantations that currently occupy the southeastern, northeastern, and 

northwestern areas of the Sagehen Basin. Dense second growth conifer stands occupy much of the 

remainder of the Basin and fire has been excluded from these natural stands for decades. Past fires, 

reforestation, timber harvesting, and fire exclusion have combined to create today’s simplified, 

relatively homogenous structure of the plantations and many of the Basin’s forest stands. 

The structure and tree species composition of the plantations and many of the Basin’s forest stands 

have made them vulnerable to a host of mortality factors, including drought stress, bark beetle 

outbreaks, disease, and the over-arching ramifications of climate change. Excessive tree mortality can 

have significant and long-term effects on forest structure and composition, and these conditions can 

exacerbate the threat of severe fire. Climate change is anticipated to aggravate these stressors. 
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The No Action Alternative would not change the quality or quantity of wildlife habitat in the short term, nor 

the distribution of seral stages that are currently present.  If no action occurred within the Sagehen Basin, 

there would be an increase in the susceptibility of wildlife habitat loss to disturbances such as fire, 

insect, and disease outbreaks over time as fuel loadings continue to increase due to conifer mortality 

and increasing stand densities. If a stand-replacing fire were to occur in the next 25 years, it would likely 

replace mid- to late-successional habitat that is presently available to late-successional-associated 

sensitive species—the California spotted owl, Northern goshawk, Pacific marten—with early-

successional shrub habitat, which would be detrimental to the majority of sensitive species and other 

species of concern in the project area.  Early successional associated species would benefit from fire, by 

improving foraging opportunities for shrub-dependent species over the next 10 to 25 years.  This could 

indirectly benefit species such as the wolverine and Sierra Nevada red fox, by improving habitat for prey 

species by creating browse for deer and forage for small mammals 

Effects of the Action Alternatives (1 and 3) 

Direct Effects:  Direct effects to wildlife occur from disturbing, injuring or killing individuals.  Noise from 

operating motorized equipment during project implementation, or smoke from prescribed burning, has 

the potential to directly affect wildlife by displacing individual animals from the vicinity of project 

treatment units.  The proposed project cover a total of 2,654 acres (9%) out of the 29,467-acre analysis 

area that include a variety of types of activities—variable thinning, legacy tree treatment, dense cover 

areas, early seral openings, underburning, suppressed cutting, mastication, and snag creation.  

Individual projects are typically implemented over a five to ten-year period, which spreads out 

disturbances both spatially and temporally within any one location.  This further limits the area affected 

by disturbances of the analysis area in any individual year.  Noise disturbing effects are temporary, 

lasting several months during the year when they are implemented. If needed, limited operating periods 

are included in the management requirements to protect California spotted owl and northern goshawks 

that have active nests or roosts within 0.25 miles of project-related noise disturbances, to reduce the 

potential for disrupting breeding and reproduction in the project area.   

 

Indirect Effects: Indirect effects to wildlife may occur from altering the quantity or quality of habitat.    

In both of the action alternatives the fuels reduction proposals include removing trees less than 10” dbh 

and shrubs using a variety of methods--hand cutting, piling and burning, mastication, and underburning 

with prescribed fire.    

The fuels treatments would reduce the shrub component immediately post-treatment, but within five 

years, shrubs would re-sprout.  Newly sprouting shrubs provide high quality browse for deer, and shrub 

seeds and herbaceous vegetation provide food and shelter for rodents such as woodrats, mice and 

squirrels, which are prey species that support numerous sensitive species such as spotted owls, 

goshawk, marten, fisher, and the Sierra Nevada red fox.   

CWHR habitat types are used to describe suitable habitat based upon the Sierra Nevada Forest Plan 

Amendment Record of Decision (SNFPA ROD 2001, 2004). Proposals to hand cut, pile and burn smaller 

diameter trees, masticate under-story vegetation, and prescribed burn, are not expected to change 

California Wildlife Habitat Relationships (CWHR) classification types.  Studies have shown that small 



109 | P a g e  
 

mammals (woodrats, deer mice) quickly repopulate burned areas, provided there are nearby unburned 

understory vegetation to provide source populations.  Masticating and burning may reduce small 

mammal populations in the first year or two, but populations are expected to readily recover thereafter.  

Therefore, effects to small mammal populations are limited in scope, both spatially and temporally.  

Implementing projects using a variety of techniques (masticating, prescribed fire, hand cutting, thinning) 

varies the types  of effects spatially throughout the watershed, and implementing projects with 

appropriated funding distributes these effects temporally, because not all projects in the watershed are 

fully funded in any given year. 

   

The action alternatives would develop forest stands that would be more resilient to the array of threats. 

These efforts will enhance forest heterogeneity at both the stand- and landscape-scale; reducing stand 

densities in certain locations; and modifying tree species composition, for example, favoring more fire 

resilient pines on south facing slopes, could address these potential sources of mortality. Reducing stand 

densities would result in less competition for soil moisture resources and light, which would help 

accelerate the development of stands comprised of larger trees. By creating a more heterogeneous 

landscape, remaining trees and stands would be better able to cope with drought stress, insect 

infestation, and disease outbreaks. 

Snags and Downed Logs (California Spotted Owl, Goshawk, and Pacific Marten) 

Large snags and downed logs provide nesting, resting, and sheltering structures for spotted owls, 

goshawk, and forest carnivore species and their prey, including cavity-nesting birds and small mammals.    

Downed logs provide nutrient cycling, maintain soil moisture and provide microclimates for fungi; and 

fungi are an important food source for small rodents which are the primary prey for many wildlife 

species. For the action alternatives, the existing snags would be retained, except for snags that pose a 

hazard or snags that need to be removed for operability.   

 

Alternatives 1 and 3 propose underburning within 643 acres (15%) of mid-seral closed-canopy forests.   

Prescribed burning is only proposed where existing conditions indicate a high probability of successfully 

retaining post-treatment stand conditions that are desirable for older forests.  Burning prescriptions are 

developed to minimize the loss of large trees, large downed logs, and large standing snags where 

practical and where firefighter safety is not compromised.  Prescribed burning as proposed would affect 

only 30% of the treatment units in a manner which would create a mosaic leaving patches of burned and 

unburned vegetation and woody debris.  Some existing snags and down logs would be consumed by the 

fire, and some trees would likely die from additional stresses from burning.  Dead trees would be 

recruited as snags in the future, and subsequently down logs.   

 

Stephens and Moghaddas (2005) found that use of prescribed fire increased the density of snags greater 

than 15 cm DBH, and did not significantly alter coarse woody debris in decay classes 1 and 2.  In the 

same study by Stephens and Moghaddas (2005), fire reduced coarse woody debris in decay classes 3 

and 4.  The use of prescribed fire will increase the forest resiliency to catastrophic loss in a wildfire, and 

it re-introduces fire back into the system as a dynamic process.   
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The Forest Vegetation Simulator (FVS) model  was used to project snags per acre for snags at 15-30 inch 

dbh and >30 inch dbh for current conditions, predicted at 30 years, and predicted at 50 years  after 

present for the alternatives by unit and emphasis area from (Table 3.8).  The number of partial girdled 

trees inside and outside Dense Cover Areas (DCAs) and the number of short snags created for the 

alternatives is also displayed in Table 3.8.   

 

In general, the Forest Vegetation Simulator model indicates that Alternative 1, the Proposed Action, 

would result in fewer snags per acre compared to both Alternatives 2 and 3, since thinning would 

remove some recruitment snags.   Alternative 2 would result in more snags compared to Alternative 3, 

since some units would be treated.  For example, Unit 36 currently has 6.6 snags/acre that are 15-30 

inch dbh and 1.3 snags/acre that are >30 inch dbh.  Snag estimates for this unit 30 years post-treatment 

are projected to be 2.1/acre in the 15-30 inch dbh size class and 0.9/acre in the >30 inch dbh size for 

Alternative 1.  At 30 years, snag densities in Unit 36 would be 15 snags/acre and 1 snag/acre, 

respectively under Alternatives 2 (no action) and Alternative 3 (no treatments would be conducted in 

Unit 36 under Alternative 3.  However, the Forest Vegetation Simulator model does not account for 

snags developed through short snag creation or partially girdling under Alternative 1.  Alternative 1 

proposes to partially girdle 21 trees and create 9 short snags in Unit 36 specifically to enhance snag 

habitat for wildlife, including marten, spotted owl, and goshawk.  This would increase projected snag 

densities by another 0.3 snags/acre for a short term benefit to species requiring snags within Unit 36.  

Table 3.8 below show numbers of snags currently and projected over time (30 and 50 years), girdled 

trees and short snags to be created by alternative across the treatment units. 

 

 

Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

Alternative 1 

33 118 

1 4 1.64 0 3.37 .05 6.66 .25 7 1 2 

4 30 1.64 0 1.76 .03 6.03 .23 0 0 6 

5 28 1.64 0 1.72 .03 3.93 .16 36 2 4 

6 56 1.64 0 1.6 .03 2.58 .12 0 2 2 

Average Snags/Acre  1.64 0 2.11 0.04 4.8 0.19 - - - 
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Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

33 118 

1 4 

1.64 0 14.85 .12 17.49 .44 

0 0 0 

4 30 0 0 0 

5 28 0 0 0 

6 56 0 0 0 

Alternative 1 

34 68 

5 16 1.18 0 1.92 .05 5.08 .18 0 0 3 

6 47 1.18 0 1.72 .06 2.53 .12 0 0 2 

7 5 1.18 0 1.72 .06 2.53 .12 0 0 0 

Average Snags/Acre 1.18 0 1.79 0.06 3.38 0.14 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

34 68 

5 16 

1.18 0 10.59 .09 15 .36 

0 0 0 

6 47 0 0 0 

7 5 0 0 0 

Alternative 1 

35 64 

1 8 2.12 1.26 1.82 .93 2.77 .75 6 1 2 

4 6 2.12 1.26 1.52 .94 1.19 .78 0 0 1 

5 7 2.12 1.26 1.77 .93 2.34 .74 7 1 1 

6 37 2.12 1.26 1.77 .93 2.34 .74 0 0 1 

7 6 2.12 1.26 1.63 .94 2.14 .77 0 0 0 

Average Snags/Acre 2.12 1.26 1.7 0.93 2.16 0.76 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 
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Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

35 64 

1 8 

2.12 1.26 9.99 1.22 13.51 1.37 

0 0 0 

4 6 0 0 0 

5 7 0 0 0 

6 37 0 0 0 

7 6 0 0 0 

Alternative 1 

36 101 

4 18 6.63 1.26 2.32 .93 6.23 .81 0 0 6 

5 13 6.63 1.26 2.32 .93 6.23 .81 20 1 2 

6 56 6.63 1.26 1.82 .92 4.46 .79 0 0 1 

7 14 6.63 1.26 1.83 .93 2.2 .73 0 0 0 

Average Snags/Acre 6.63 1.26 2.07 0.93 4.78 0.79 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

36 101 

4 18 

6.63 1.26 14.89 .98 19.28 .94 

0 0 0 

5 13 0 0 0 

6 56 0 0 0 

7 14 0 0 0 

Alternative 1 

38 210 

1 67 3.53 0 3.35 .06 2.84 .09 0 0 19 

4 7 3.53 0 3.03 .07 3.47 .12 0 0 1 

5 86 3.53 0 2.91 .07 3.27 .13 0 0 9 

7 50 3.53 0 2.81 .07 3.01 .14 0 0 0 

Average Snags/Acre 3.53 0 3.03 0.07 3.15 0.12 - - - 
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Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

38 210 

1 67 

3.53 0 7.95 .04 16.02 .24 

0 0 0 

4 7 0 0 0 

5 86 0 0 0 

7 50 0 0 0 

Alternative 1 

39 32 5 32 4.74 0 6.54 0 12.96 0 0 0 0 

Average Snag/Acre 4.74 0 6.54 0 12.96 0 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

39 32 5 32 4.74 0 8.44 0 18.73 0 0 0 0 

Alternative 1 & Alternative 3 

46 621 

4 47 .38 0 .31 .01 2.81 .01 0 0 0 

5 431 .38 0 .44 0 2.24 0 0 0 0 

6 105 .38 0 .44 0 2.24 0 0 0 0 

7 38 .38 0 .44 0 2.24 0 0 0 0 

Average Snags/Acre .38 0 0.41 0 2.38 0 - - - 

Alternative 2 (no action) 

46 621 

4 47 

.38 0 .66 0 5.42 0 

0 0 0 

5 431 0 0 0 

6 105 0 0 0 

7 38 0 0 0 

Alternative 1 & Alternative 3 
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Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

47 33 5 33 .38 0 .44 0 2.24 0 0 0 0 

Average Snags/Acre .38 0 .44 0 2.24 0 - - - 

Alternative 2 (no action) 

47 33 5 33 .38 0 .66 0 5.42 0 0 0 0 

Alternative 1 & Alternative 3 

61 20 

1 15 2.82 2.53 6.37 1.83 13.71 1.39 0 0 0 

2 5 2.82 2.53 6.37 1.83 13.71 1.39 0 0 0 

Average Snag/Acre 2.82 2.53 6.37 1.83 13.71 1.39 - - - 

Alternative 2 (no action) 

61 20 

1 15 

2.82 2.53 17.23 1.84 16.92 1.38 

0 0 0 

2 5 0 0 0 

Alternative 1 

73 144 

4 6 6.49 .63 3.10 .53 2.62 .45 0 0 2 

5 107 6.49 .63 3.04 .53 2.56 .46 0 0 16 

6 27 6.49 .63 2.96 .53 2.37 .46 0 0 1 

7 4 6.49 .63 2.83 .53 2.22 .47 0 0 0 

Average Snags/Acre 6.49 .63 2.98 0.53 2.44 0.46 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

73 144 

4 6 

6.49 .63 13.19 .60 16.41 .89 

0 0 0 

5 107 0 0 0 

6 27 0 0 0 



115 | P a g e  
 

 

Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

7 4 0 0 0 

Alternative 1 & Alternative 3 

76 91 

4 4 .06 1.08 .50 .86 2.55 .68 0 0 0 

5 37 .06 1.08 .52 .86 .86 .66 0 0 0 

6 42 .06 1.08 .52 .86 .86 .66 0 0 0 

7 8 .06 1.08 .52 .86 .86 .66 0 0 0 

Average Snags/Acre .06 1.08 0.52 0.86 1.28 0.67 - - - 

Alternative 2 (no action) 

76 91 

4 4 

.06 1.08 1.7 .80 2.79 .63 

0 0 0 

5 37 0 0 0 

6 42 0 0 0 

7 8 0 0 0 

80 5 8 5 n/a n/a n/a n/a n/a n/a 0 0 0 

Alternative 1 

85 64 

5 10 3.01 0 1.74 .01 2.49 .08 11 1 1 

6 53 3.01 0 1.73 .01 2.57 .08 0 0 2 

8* 1 n/a n/a n/a n/a n/a n/a 0 0 0 

Average Snags/Acre 3.01 0 1.51 .01 1.13 .08 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

85 64 

5 10 

3.01 0 6.06 .02 13.08 .19 

0 0 0 

6 53 0 0 0 

8 1 0 0 0 
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Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

Alternative 1 

87 207 

5 67 0 0 .21 0 2.7 0 0 0 0 

6 130 0 0 .21 0 2.7 0 0 0 0 

7 10 0 0 .21 0 2.7 0 0 0 0 

Average Snags/Acre 0 0 .21 0 2.7 0 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

87 207 

5 67 

0 0 .26 0 4.81 0 

0 0 0 

6 130 0 0 0 

7 10 0 0 0 

Alternative 1 

89 34 

4 6 1.24 .01 3.88 .06 7.2 .06 0 0 2 

6 28 1.24 .01 3.31 .05 5.54 .06 0 0 1 

Average Snags/Acre 1.24 .01 3.6 0.06 6.37 .06 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

89 34 

4 6 

1.24 .01 9.9 .06 15.14 .10 

0 0 0 

6 28 0 0 0 

Alternative 1 

90 40 6 40 4.25 0 2.10 .07 4.67 .11 0 0 1 

Average Snags/Acre 4.25 0 2.10 0.07 4.67 0.11 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

90 40 6 40 4.25 0 16.31 .08 18.76 .19 0 0 0 
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Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

Alternative 1 & Alternative 3 

91 9 2 9 3.68 0 13.2 .01 14.55 .02 0 0 0 

Average Snags/Acre 3.68 0 13.2 0.01 14.55 0.02 - - - 

Alternative 2 (no action) 

91 9 2 9 3.68 0 16.32 .01 14.86 .02 0 0 0 

Alternative 1 & Alternative 3 

98 63 

1 43 .06 0 2.67 0 11.95 .03 0 0 0 

2 9 .06 0 2.67 0 11.95 .03 0 0 0 

5 11 .06 0 2.67 0 11.95 .03 0 0 0 

Average Snag/Acre 0.06 0 2.67 0 11.95 .03 - - - 

Alternative 2 (no action) 

98 63 

1 43 

.06 0 4.59 .01 14.09 .03 

0 0 0 

2 9 0 0 0 

5 11 0 0 0 

Alternative 1 & Alternative 3 

99 67 

1 7 0 0 4.6 0 19.65 0 0 0 0 

2 4 0 0 4.6 0 19.65 0 0 0 0 

4 11 0 0 4.6 0 19.65 0 0 0 0 

5 37 0 0 4.04 0 18.11 0 0 0 0 

6 8 0 0 4.04 0 18.11 0 0 0 0 

Average Snags/Acre 0 0 4.38 0 19.03 0 - - - 

Alternative 2 (no action) 
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Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

99 67 

1 7 

0 0 9.78 0 19.7 0 

0 0 0 

2 4 0 0 0 

4 11 0 0 0 

5 37 0 0 0 

6 8 0 0 0 

Alternative 1 & Alternative 3 

100 120 

1 14 1 .02 1.4 .21 2 .28 48 2 0 

2 19 1 .02 1.4 .21 2 .28 36 1 0 

4 17 1 .02 1.4 .21 2 .28 0 0 0 

5 46 1 .02 1.42 .22 1.77 .29 0 0 0 

6 24 1 .02 1.42 .22 1.77 .29 0 0 0 

Average Snags/Acre 1 0.02 1.41 0.21 1.91 0.28 - - - 

Alternative 2 (no action) 

100 120 

1 14 

1 .02 3.65 .26 10.73 .73 

0 0 0 

2 19 0 0 0 

4 17 0 0 0 

5 46 0 0 0 

6 24 0 0 0 

Alternative 1 

156 84 1 84 5.67 1.27 5.97 .96 10.23 .89 0 0 0 

Average Snags/Acre 5.67 1.27 5.97 0.96 10.23 0.89 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 
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Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

156 84 1 84 5.67 1.27 18.49 1.03 22.97 1.03 0 0 0 

Alternative 1 

163 82 

1 29 2.23 0 3.45 .09 4.85 .30 0 0 8 

5 49 2.23 0 3.45 .09 4.85 .30 0 0 5 

7 4 2.23 0 3.16 .10 3.20 .24 0 0 0 

Average Snags/Acre 2.23 0 3.35 0.09 4.3 0.28 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

163 82 

1 29 

2.23 0 12.74 .14 17.68 .66 

0 0 0 

5 49 0 0 0 

7 4 0 0 0 

Alternative 1 

213 268 

1 182 2.7 0 4.56 .10 11.55 .90 237 14 30 

2 11 2.7 0 3.13 .08 3.89 .35 32 1 2 

4 21 2.7 0 2.96 .08 3.49 .33 41 3 6 

5 18 2.7 0 3.13 .08 3.35 .31 32 1 2 

6 25 2.7 0 2.96 .08 3.49 .33 0 0 1 

7 11 2.7 0 2.8 .08 3.23 .31 0 0 0 

Average Snags/Acre 2.7 0 3.26 0.08 4.83 0.42 - - - 

Alternative 2 (no action) & Alternative 3 (no treatment in this unit) 

213 268 

1 182 

2.7 0 23.7 .34 24.02 1.34 

0 0 0 

2 11 0 0 0 

4 21 0 0 0 
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Table 3.8. Current Snags/Acre, Projected Snags/Acre at 30 and 50 years Post-Treatment, Number of Partial Girdled Trees, 

and # Short Snags Created by Unit and Emphasis Area 

Unit 

Total 

Acres 

Emphasis 

Area 

Unit 

Emphasis 

Area 

Acres 

Current 

(2012) 

Snags/Acr

e 15-30” 

dbh 

Current 

(2012) 

Snag/Acre 

>30”dbh 

Projected 

(2042) 

Snags/Acre  

15-30”dbh 

Projected 

(2042) 

Snags/Acre 

>30”dbh 

Projected 

(2062) 

Snags/Acr

e 15-

30”dbh 

Projected

(2062) 

Snags/Ac

re 

>30”dbh 

# of 

Partial 

Girdled 

Trees 

Create

d 

outside 

DCA 

# of 

Partial 

Girdled 

Trees 

Created 

inside 

DCA 

# of 

Short 

Snags 

Created 

5 18 0 0 0 

6 25 0 0 0 

7 11 0 0 0 

Alternative 1 & Alternative 3 

282 108 

2 46 3.49 .03 4.57 .20 6.37 .40 0 0 0 

6 62 3.49 .03 3.09 .19 2.85 .27 0 0 0 

Average Snags/Acre 3.49 0.03 3.83 0.2 4.61 0.34 - - - 

Alternative 2 (no action)  

282 108 

2 46 

3.49 .03 14.19 .37 14 .70 

0 0 0 

6 62 0 0 0 

 

Dense Cover Areas and Early Seral Openings 

Dense cover areas (DCAs) and early seral openings (ESOs) were delineated across proposed treatment 

units based on topography, forest conditions, literature, professional opinion, collaboration effort and 

on the ground conditions. In general, the emphasis areas with a higher proportion of larger and denser 

trees have a higher proportion of DCAs specifically designed to meet the needs for mature and late-seral 

species, such as the marten, spotted owl, and goshawk.  As displayed in the table below, there is a 

greater proportion of DCAs in emphasis areas 1, 2, 4, and 5 where greater basal area and denser forest 

conditions on north-facing slopes and canyon bottoms are found compared to emphasis areas 6 and 7 

on southern aspects and ridgetops.  For emphasis areas 1, 2, 4, and 5, DCAs range from 5% to 11% of the 

total emphasis area acres.  In addition, the variable thinning prescription would provide additional 

patches of denser patches of trees that would be retained on the landscape, but these microsite 

conditions may be under-represented due to the course nature of the CWHR classification available to 

describe changes to vegetation.  Post-treatment monitoring by using techniques, such as LiDAR (Garcia-

Feced et al. 2011) and WorldView II imagery, would better identify the distribution of these microsite 

conditions of denser and larger patches across the landscape scale.  Alternatively, few acres of DCAs are 
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delineated within emphasis areas 6 and 7 where conditions are generally more open and fewer large 

trees are found.  Similarly, a lower proportion of ESOs are proposed within emphasis areas 1, 2, 4, and 5 

ranging from 0% to 3%.  Whereas, ESOs proposed within emphasis areas 7 and 8 would be 4% and 7%, 

respectively. 

 

 

 

 Table 3.9  Percentage of DCA and ESO by Emphasis Area. 

 

 

 

 

 

 

 

 

 

 

 

Species Specific Potential Effects 

 

BALD EAGLE 

Status: USFS R5 Sensitive 

 

The bald eagle was listed as an endangered species south of latitude 40 degrees north in 1967 (the 

“southern” bald eagle; listed under the Endangered Species Preservation Act of 1966), was listed as 

endangered in most of the lower 48 states in 1978 (threatened in five States and not listed in Alaska or 

Hawaii), was reclassified to threatened in all lower 48 states in 1995, and was removed (delisted) from 

the USFWS List of Threatened and Endangered Wildlife on August 8, 2007 (USDI Fish and Wildlife Service 

2007c; 72 FR 37345). Following delisting by the USFWS, the bald eagle was placed on the USFS R5 

Sensitive Species List.  Bald eagles continue to be protected under the Migratory Bird Treaty Act of 1918 

and the Bald and Golden Eagle Protection Act (BGEPA). 

 

Critical habitat is not currently mapped or proposed for the bald eagle in the Sierra Nevada. Bald eagle 

habitat (nesting or winter) occurs throughout the Pacific Southwest Region, which includes both the 

Emphasis Area % DCA of total area % ESO of total area 

1 11% 3% 

2 6% 0% 

4 9% 0% 

5 5% 3% 

6 4% 4% 

7 0 7% 

8 n/a n/a 
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Sierra Nevada and Klamath Provinces. The Tahoe National Forest LRMP outlines management of bald 

eagle nesting and wintering habitats for target populations as specified in the species recovery plan. A 

Tahoe National Forest Bald Eagle Management Plan (April 2, 2004) has been submitted to the USFWS. 

Potential and known nesting and wintering habitat has not been mapped surrounding most reservoirs 

and lakes on the Forest, but most potential habitat has been surveyed. The SNFPA provided no new 

standards and guidelines for bald eagle management. Conservation recommendations from the 

Biological Opinion for the SNFPA (FWS 2001) are included as management recommendations within the 

Tahoe National Forest Bald Eagle Management Plan. The USFWS published National Bald Eagle 

Management Guidelines in May 2007. 

Nesting territories are normally associated with lakes, reservoirs, rivers or large streams (Lehman 1979). 

Bald eagle nests are usually located in uneven-aged (multi-storied) stands with old growth components 

(Anthony et al. 1982). Most nests in California are located in predominantly coniferous stands. Factors 

such as relative tree height, diameter, species, and position on the surrounding topography, distance 

from water, and distance from disturbance also appear to influence nest site selection (Grubb 1976, 

Lehman et al. 1980, Anthony and Isaacs 1981). 

Trees selected for nesting are characteristically one of the largest in the stand or at least codominant 

with the overstory. Nest trees usually provide an unobstructed view of the associated water body and 

are often prominently located on the topography. Live, mature trees with deformed tops are 

occasionally selected for nesting. Of nest trees identified in California, about 71 percent were ponderosa 

pine, 16 percent were sugar pine, and 5 percent were incense cedar. The remaining 8 percent were 

distributed among five other coniferous species. Eagle nests may be located in snags, but most nests are 

probably constructed when trees were alive (Anthony and Isaacs 1989). Nest tree characteristics in 

California have been defined by Lehman (1980) as being 41 to 46 inches in diameter at breast height and 

in excess of 100 feet tall. 

In California, 73 percent of the nest sites were within 0.5 mile of a body of water, and 89 percent within 

1 mile. No nests were known to be over 2 miles from water. Of 21 nests in Oregon, Anthony and Isaacs 

(1989) found 85% were within one mile of water. Bald eagles often construct several nests within a 

territory and alternate between them from year to year. Up to five alternative nests may be constructed 

within a single territory (U. S. Fish and Wildlife Service 1986). 

Within Tahoe National Forest, twelve breeding territories have been identified within the forest 

boundary. Seven nest territories are on National Forest System land (2 at Stampede Reservoir, 1 each at 

Boca Reservoir, Bullards Bar Reservoir, Independence Lake, Prosser Reservoir and Deer Creek). Four 

nesting territories on private land occur within the forest boundary; one each at Fordyce Reservoir, 

Webber Lake, Spaulding Reservoir, and south of Milton Reservoir, and there is one nesting territory on 

State land at Donner Lake. Meadow Lake had fledglings in 2002 but no nest was located.  

Tahoe National Forest lies within Zone 28 (Sierra-Nevada Mountains) of the Pacific Bald Eagle Recovery 

Area (USDI Fish and Wildlife Service 1986, p.138). Recovery goals identify a target of six territories on 

the forest, three territories at Bullards Bar Reservoir, and one territory each for Stampede, Boca, and 

Jackson Meadows. Considering the previously mentioned twelve territories within Tahoe National 
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Forest (assuming the Milton Reservoir territory substitutes for Jackson because of its close proximity), 

recovery goals for the numbers of territories have been met. 

Potential risk factors to the bald eagle from resource management activities include modification or loss 

of habitat or habitat components (primarily large trees) and behavioral disturbance to nesting eagles 

from vegetation treatment, facilities maintenance, recreation, or other associated activities within 

occupied habitat, which could prevent or inhibit nesting or lead to nest failure (USDA Forest Service 

2001). 

No bald eagle nest territories are located within the Sagehen Project area. Within the wildlife analysis 

area, a bald eagle nest territory is located on the western boundary of Independence Lake on the 

Sierraville Ranger District, over 2 ½  air miles from the nearest project unit.  A wintering bald eagle roost 

site occurs along the Little Truckee River nearly 1 mile from project units.  Incidental bald eagle sightings 

are known from within the analysis area during late summer, fall, and winter months. 

Direct and Indirect Effects:  Bald eagles that may incidentally use the Sagehen basin for foraging or 

movement may be directly disturbed from project activities.  These activities would be short in duration, 

but since breeding habitat for the bald eagle does not occur within the project area, this project will not 

directly or indirectly affect nesting bald eagles.  Therefore, project effects under the action alternatives 

should not affect the distribution of breeding or winter roosting bald eagles or their habitats when they 

are most vulnerable to displacement or nest abandonment from ground disturbing activities. 

Conclusion and Determination:  Alternative 1 and 3 may affect individuals, but are not likely to 

result in a trend toward Federal listing or loss of viability for the bald eagle within the planning area of 

Tahoe National Forest. In the absence of a range wide viability assessment, this viability determination is 

based on local knowledge of the bald eagle as discussed previously in this evaluation, and professional 

judgment.  Incidental bald eagles that may be foraging or travelling through the Sagehen Project area 

may be disturbed from project activities, but nesting bald eagles will not be affected by implementing 

Alternatives 1 or 3 since no active bald eagle territories occur within close proximity to proposed 

treatment units. 

CALIFORNIA SPOTTED OWL 

Status: USFS R5 Sensitive 

The California spotted owl is a management indicator species on all National Forests in the Sierra 

Nevada Bioregion, and is listed on the USFS R5 Sensitive Species List for Tahoe National Forest. There 

are three subspecies of spotted owls: the California spotted owl, the northern spotted owl, and the 

Mexican spotted owl. Both the northern and Mexican subspecies are listed as threatened by the USFWS. 

The three subspecies occupy fairly geographically distinct areas, with the California spotted owl in the 

southern Cascades generally south of the Pit River, throughout the Sierra Nevada mountains, the 

mountainous regions of southern California, and the central coast ranges at least as far north as 

Monterey County (Gutiérrez and Barrowclough 2005). The elevation of known nest sites ranges from 

about 1,000 feet to 7,700 feet, with about 86 percent occurring between 3,000 and 7,000 feet. The 

California spotted owl has been petitioned for listing as threatened or endangered, but upon status 
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review the USFWS has found it has not warranted listing, most recently on May 24, 2006 (USDI Fish and 

Wildlife Service 2003; 68 FR 7580, USDI Fish and Wildlife Service 2006; 71 FR 29886).  

Risk factors for the California spotted owl include loss of habitat abundance, habitat fragmentation, 

reduction in habitat quality, climate change, the effects of wildfire, disturbance at breeding sites, the 

invasive barred owl, disease, and blood parasites (USDA Forest Service 2001a, Vol. 3, pp. 69-112, Ishak 

et al. 2008, USDA Forest Service 2009). 

The California spotted owl has been on the USFS Region 5 Forester’s Sensitive Species list since the late 

1970s (Beck and Gould 1992). In 1981, Region 5 adopted a strategy for maintaining viability of the 

California spotted owl through a network of designated Spotted Owl Habitat Areas (SOHAs) to be 

managed to maintain suitable California spotted owl habitat, with 33 SOHAs in Tahoe National Forest 

(Beck and Gould 1992). In 1993, based on recommendations by the Technical Assessment Team to the 

Interagency Steering Committee for the California Spotted Owl Assessment, the “CASPO guidelines” 

were put in place for managing California spotted owl habitat. The CASPO guidelines were in place until 

January 2001 when the Record of Decision for the Sierra Nevada Forest Plan Amendment Final 

Environmental Impact Statement was signed (SNFPA 2001 ROD; USDA Forest Service 2001). The SNFPA 

2001 ROD outlined guidelines for management of SOHAs, Protected Activity Centers (PACs), Home 

Range Core Areas (HRCAs), old forest emphasis areas, and general forest that were designed to maintain 

important habitat elements for the California spotted owl. PACs were designated as 300 acres and 

HRCAs were designated as 1,000 acres (including the 300 acre PAC) of the best available habitat around 

spotted owl activity centers. The SNFPA 2001 ROD was replaced by the SNFPA 2004 ROD due in large 

part to the complexity of implementing the SNFPA 2001 ROD in meeting fuels reduction needs, and to 

provide more flexibility for managers to meet broader resource goals and objectives (USDA Forest 

Service 2004). Both SNFPA decisions (2001 and 2004) are conservation strategies for old forest and 

associated species designed to provide environmental conditions to maintain old forest associated 

species, most specifically the California spotted owl, well-distributed across Sierra Nevada national 

forests. The strategies seek to maintain canopy cover, big trees and stand structure known to be 

important to California spotted owls, while addressing the need to reduce the threat of catastrophic 

wildfires to owl habitat (USDA Forest Service 2004). The HFQLG pilot project is part of the SNFPA 

conservation strategy.  

 

Tahoe National Forest includes one of the nine geographic areas of concern identified in the CASPO 

report (Beck and Gould 1992). This area of concern approximately incorporates the middle third of the 

forest, and was identified because the checkerboard pattern of public and private lands increases the 

uncertainty that owl habitat would be maintained across ownerships (Beck and Gould 1992). When 

combined with the natural habitat fragmentation of the higher elevations by rock outcrops and the 

resulting relatively low spotted owl density, landscape-scale habitat fragmentation could occur from 

east to west. This increases the risk to owl populations if the owl’s status in the Sierra Nevada 

deteriorates (Beck and Gould 1992). 

 

In February 2003, Tahoe National Forest refined existing and delineated new PACs and HRCAs according 

to direction in the SNFPA (USDA Forest Service 2001). This work is updated at least once a year to add 
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new, or revise boundaries, of PACs and HRCAs. Based on GIS analysis conducted in 2009, there are 

approximately 150,000 acres included within approximately 181 PAC/HRCAs in Tahoe National Forest. 

Surveys for the California spotted owl have been conducted in Tahoe National Forest since the late 

1970s. Currently, surveys conducted in Tahoe National Forest follow the Pacific Southwest Region 

Protocol for Surveying for Spotted Owls in Proposed Management Activity Areas and Habitat 

Conservation Areas (USDA Forest Service, March 12, 1991, revised February 1993). 

 
Spotted owl home range sizes are extremely variable across their range, and are suspected to be linked 

to availability of prey (Verner et al. 1992b, Zabel et al. 1992, Zabel et al. 1995, Bingham and Noon 1997). 

Bingham and Noon (1997) found that home range sizes of California spotted owls on Lassen National 

Forest (n = 4) averaged 6-8 times larger than estimates for northern spotted owls (n = 20) and noted 

that this is believed to reflect differences in habitat composition and prey availability rather than 

subspecific differences. California spotted owl home range is smallest in habitats at relatively low 

elevations that are dominated by hardwoods, intermediate in size in mixed-conifer forests, and largest 

in true fir forests (Zabel et al. 1992). At the time of the CASPO report in 1992, in the Sierran conifer 

forests a rough estimate of mean home range for California spotted owl pairs based on available 

information was 4,200 acres (Zabel et al. 1992). Call et al. (1992) found the medium summer home 

range in Tahoe National Forest to be 3,600 acres, though this was calculated based on data from only 

five owls. Bingham and Noon (1997) calculated the mean home range size for 4 individual owls on 

Lassen National Forest as 4,263 acres, ranging from 1,236 to 9,982 acres. In their study, core areas 

(polygons that included areas of the most intense use; mean 2,011 acres, range 734 to 4,161 acres) 

generally encompassed 20-21% of the home range and generally included 60-70% of breeding season 

activity (Bingham and Noon 1997). Recent research has assessed California spotted owl habitat at 

multiple scales. On the Lassen study area, Blakesley (2003) based her analysis on two scales, 500 acres 

and 2,011 acres, representing the nest area and core area. She calculated the nest area as the area 

encompassed by approximately ½ the minimum distance between nest sites of adjacent pairs, and 

based the core area on Bingham and Noon’s (1997) estimated size of breeding season core areas on 

Lassen National Forest. On the Eldorado study area, Chatfield (2005) modeled habitat with circular plots 

centered on owl nest and/or roost locations of approximately 100, 300, and 1,170 acres, representing 

the nest stand, PAC, and territory scales, respectively. Seamans (2005), in analysis of owls on the 

Eldorado density study area, defined a territory as a circle with radius ½ the mean nearest neighbor 

distance of occupied territories, resulting in a circle encompassing 988 acres. Seamans (2005) found that 

this territory size (988 acres) encompassed >90% of all known roosts. 

It is well-established that California spotted owls utilize various compositions of mixed conifer, 

ponderosa pine, red fir and montane hardwood forest types with high structural diversity, and 

dominated by medium (12-24”) and large (>24”) trees and with moderate to high levels of canopy cover 

(generally >40%) (Bias and Gutiérrez 1992, Call et al. 1992, Gutiérrez et al.1992, Verner et al. 1992b, 

Zabel et al. 1992, Moen and Gutiérrez 1997, Blakesley 2003, Blakesley et al. 2005, Chatfield 2005, Lee 

and Irwin 2005, Seamans 2005). Optimal habitat conditions likely involve mixtures of forest stands with 

differing compositions and densities (Bias and Gutiérrez 1992, LaHaye et al. 1997, Irwin et al. 2007).  
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Nesting habitat has been primarily characterized by dense canopy closure (generally >70% total canopy 

cover above 7 feet) dominated by medium (12-24” dbh) to large (>24”) trees and multi-storied structure 

stands (Verner et al. 1992b, Moen and Gutiérrez 1997, North et al. 2000, Blakesley 2003, Blakesley et al. 

2005). Nests can be found in side cavities of live and dead firs and pines, in the top of broken-topped 

trees and snags, in platform nests which naturally exist in branching structures or which were built by 

another species, or in mistletoe brooms (Gutiérrez et al. 1992, Blakesley et al. 2005). Blakesley et al. 

(2005) found the mean diameter of nest trees on the Lassen study area was 46” dbh, with over 90% of 

nests in >30” dbh trees. Large remnant trees (>30”), even if they occur at low density (<0.5/acre), 

appear important to serve as nest trees (Blakesley 2003, Blakesley et al. 2005). Testing against other 

habitat variables,  

Foraging habitat includes mid- to late-seral forest with at least 40-50% canopy closure (Verner et al. 

1992b). Irwin et al. (2007) found optimal foraging habitat was represented by moderately-dense forest 

with basal area from 152 to 240 ft2/acre in Douglas-fir, white fir, and red fir, and greater basal area of 

large (>8” dbh) hardwoods. Daytime roosts are typically in denser forests with greater basal area and 

overstory canopy cover than for nocturnal roosts (Irwin et al. 2007). 

 

Lee and Irwin (2005) examined the potential long-term effects to California spotted owl occupancy and 

reproduction by landscape-level reductions in canopy cover through various combinations of mechanical 

forest thinning and wildland fire through six decades. They modeled various long-term scenarios of no 

treatment, light thinning with prescribed fire, heavy mechanical thinning, mixed-lethal fire (6 foot flame 

lengths), and lethal fire within spotted owl territories. The light and heavy thinning prescriptions were 

modeled to leave the larger trees regardless of species. Three categories of spotted owl territories were 

examined over a projected six decade time period, representing territories with a higher proportion of 

sparse canopy cover (non-reproductive territories), territories with an intermediate mix of canopy cover 

classes, and territories with a larger proportion of dense canopy cover. Lee and Irwin (2005) state: 

 

“None of the simulated trajectories moved beyond the range of observed variation in the original 

data, suggesting that expected effects on owl reproduction would be essentially immeasurable. 

Our simulation results lend credence to the hypothesis that modest fuels treatments are 

compatible with territory-level canopy cover needs for spotted owl reproduction in the Sierra 

Nevada.” 

Lee and Irwin (2005) note that their analysis of fire effects was simplified when compared to the 

complex fire behavior characteristics of most landscapes, and that all potentially complex habitat 

elements important to spotted owls were not analyzed. They specify that the entire complex of factors 

affecting owls should be considered when designing and implementing thinning projects in order to 

minimize risk to spotted owls. 

 

The invasive and more aggressive barred owl poses a potential threat to the California spotted owl in 

competition for food and nesting resources, possible displacement, hybridization with the spotted owl, 

and potentially increased spread of disease and blood parasites (Ishak et al. 2008, USDA Forest Service 

2009). Beginning around the late 1800s, the barred owl expanded its range from the forests east of the 



127 | P a g e  
 

Great Plains to forests in the western United States, arriving in northern California around the late 1970s 

from Oregon, and in the Sierra Nevada in the 1980s where they have continued to increase in 

abundance though at a slower rate than their expansion in Washington and Oregon (Livezey 2009, USDA 

Forest Service 2009). The barred owl is more of a habitat generalist than the spotted owl, occupying a 

greater variety of habitats and having a wider range of prey than the spotted owl (Livezey 2007, Livezey 

et al. 2008). Spotted owls have been found to have higher prevalence of blood parasite infection than 

barred owls in the western United States, which may translate to an additional competitive advantage 

for the barred owl over northern and California spotted owls (Ishak et al. 2008). There is at least one 

known barred owl territory in Tahoe National Forest which has existed since the early 1980s. 

Suitable spotted owl habitat within the Sagehen Basin has been surveyed to USFS Region 5 Spotted Owl 

protocol including historic visits since 1991.  There is one California spotted owl territory (PAC NEV0059) 

located within the Basin.  Table 3.10 below displays a summary of spotted owl detections and 

reproductive status from 1991 to present.  A pair of adults was initially detected in 1991 and subsequent 

surveys indicate the PAC continues to be occupied as evidenced by recent surveys, but reproductive 

status has and continues to be inconclusive.  It is not known whether or not these owls have been 

reproductively successful within the basin.  The habitat within the Sagehen Basin is generally not 

considered quality habitat for spotted owls compared to habitat on the westside of the Tahoe NF where 

the majority of spotted owls occur and where larger more contiguous tracts of higher quality suitable 

habitat exists.  Generally, the habitat in the Basin is largely unsuitable to spotted owls, lacking in older, 

larger trees and dense forest conditions preferred by spotted owls as described from spotted owl 

studies (Blakesley 2003, Blakesley et al. 2005, USDA Forest Service 2009). In addition, eastside habitat 

conditions are generally, more xeric comprised largely of eastside pine, Jeffrey pine, and lodgepole pine.   

 

Table 3.10. Summary of Sagehen Basin Spotted Owl PAC (NEV0059) Reproductive 

Status 

Year Surveyed Territory and Reproductive Status 

1991 Active:  Pair reported  

1996 Active:  Agitated female response, reprod. status unknown 

1997 Active:  Adult response, reproductive status unknown 

2003 Active:  Reproductive status unknown 

2004 Active:  Pair detected, reproductive status unknown 

2005 Active:  Pair detected, reproductive status unknown 

2006 Active:  Female detected, reproductive status unknown 

2009 Inactive 



128 | P a g e  
 

2010 Inactive 

2011 Inactive 

2012 Active:  Adult detected, reproductive status unknown 

 
Suitable Nesting and Foraging Habitat Description and Analysis Area  

Suitable spotted owl habitat for analyzing the direct, indirect, and cumulative effects project alternatives 

was generated by modeling habitat using the current Tahoe NF vegetation map and Geospatial Interface 

tools for ArcGIS.   Within the Sagehen Wildlife analysis area, there is a total of 29,467 acres of which 75% 

(22,236 ac) is on National Forest System lands (NFS) and 25% (7,230 ac) is in private ownership.  Of the 

total NFS land in the analysis area, 2% is suitable spotted owl high quality nesting, roosting, and foraging 

habitat, 27% is suitable high and moderate quality foraging habitat, and 71% is not suitable based on the 

CWHR suitability criteria Table 3.12 below.   

 

Table 3.12. Analysis Area Acres and Percentages of Suitable Spotted Owl Habitat by Ownership 

Habitat Suitability Forest Service  Private  

 

Acres 

% Habitat  

FS lands 

(22,236) 

% FS Habitat in 

analysis area 

(29,467 ac) Acres 

% Habitat 

PVT lands 

(7,230 ac) 

% PVT Habitat 

in analysis area 

(29,467 ac)  

High Quality Nesting, 

Roosting, and  Foraging 

(1,171 ac) 502 2 2 669 9 2 

High and Moderate 

Quality Foraging  

(7,202 ac) 5871 27 20 1,331 18 5 

Not Suitable (22,237 ac) 15,863 71 53 5,230 73 18 

Total 22,236 100 75 7,230 100 25 

 

 

Figure 3.2 depicts a map of suitable owl habitat within the Sagehen analysis area including proposed 

treatment units. 
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    Figure 3.2. California Spotted Owl Suitable Habitat 

 

Direct Effects – Project Disturbance 

A California spotted owl territory (NEV0059) located near the central portion of the Sagehen Basin has 

been active since 1991.  Recent surveys indicate this territory remains active.  Proposed treatment units 

in Alternatives 1 and 3 are located >1/4 mile from known nest or roost sites, and therefore would not 

directly affect nesting spotted owls.  In the event that a new nest or roost site is identified, a Limited 

Operating Period would be implemented during the breeding season (March 1 to September 30) to 

prevent any direct disturbance from project activities.  

 

Indirect Effects - Habitat Quantity and Quality 

The indirect effects of the project alternatives to spotted owl nesting and foraging habitat will be 

described at two spatial scales:  1) the PAC and HRCA and 2) across the proposed treatment units.  The 

metrics or considerations for analyzing indirect effects are as follows: 

 Changes to CWHR Type, Size Class, and Canopy Cover 

 Snags and Downed Log Abundance 

 Habitat Fragmentation and Structural Diversity 

 Forest Resiliency 

 

Protected Activity Center (PAC) and Home Range Core Area (HRCA) 
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Within the Sagehen Basin there is one spotted owl nesting territory PAC NEV0059.  No treatments are 

proposed within the Protected Activity Center (PAC) under Alternatives 1, 2, 3, and therefore, there 

would be no indirect effects of habitat alteration within the core nesting area.  Findings by Berigan et al. 

(2012) indicate that the U.S. Forest Service management strategy which relies on protecting spotted owl 

habitat (PACs) around owl territory centers is integral to the conservation of spotted owls in the Sierra 

Nevada because owls consistently use these areas over long time periods.  Therefore, it can be 

reasonably concluded that retaining the best available habitat within the PAC (i.e. not reducing the 

quantity or quality of suitable habitat) continues to be a critical strategy for conserving key habitats used 

by owls for nesting and roosting.  

 

 

 

 

 

 

 

 

 

 Figure 3.3.  California Spotted Owl PAC and HRCA and Proposed Action Treatment Units 

 

Variable Thinning, Legacy Tree Treatment, Suppressed Cut and Fuels Treatments  

Proposed variable thinning, legacy tree treatment, and suppressed cut treatments, along with follow-up 

fuels treatments within the HRCA would result in residual forest conditions where existing suitable owl 

foraging habitat would remain suitable following treatments. 

 

In general, hand thinning treatments (Unit 61) under Alternatives 1 and 3 would not result in any 

changes to CWHR types, as only small diameter trees would be removed.   Fuels treatments would hand 

pile and burn materials removed through hand thinning.  Following thinning, underburning would result 

in consuming some small diameter trees that are not removed by hand thinning including understory 

vegetation.  Generally, underburning would result in approximately 30 percent of the unit affected, so 

not all the understory vegetation would be removed, and therefore a mosaic of habitat conditions 

would be present for spotted owl prey species, including small mammals, such as deer mice and flying 

squirrels. 
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Under Alternative 1, Units 156, 163, and 213 are proposed for a variety of treatments including Dense 

Cover Areas, Early Seral Openings, Variable Thinning, Legacy Tree Treatment, Suppressed Cut, and 

Decadent Feature Enhancement.  Although, variable thinning, legacy tree treatments and suppressed 

cuts have different silvicultural objectives, changes to CWHR habitat types are not necessarily sensitive 

enough to detect differences from the various treatments.  Therefore, variable thinning, suppressed cut, 

and legacy tree treatment will be considered together.   

Alternative 3 proposes fuel reduction treatments using hand methods.  Mechanized equipment would 

not be utilized under this alternative.  Within the HRCA, only Unit 61 is proposed for treatment under 

Alternative 3.  Alternative 3 proposes to hand thin 20 acres of suitable owl foraging habitat in the HRCA, 

compared to 234 acres of mechanical thinning treatments in Alternative 1.  Alternative 3 does not 

change CWHR size or density classes, but would result in a 10% reduction in canopy cover.  Compared to 

Alternative 1, Alternative 3 would have the least canopy cover reduction in spotted owl foraging habitat; 

however, forest resiliency and enhanced structural diversity would not be achieved on 234 acres within 

the HRCA, where stand replacing fires would remain a higher risk compared to Alternative 1.
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Table 3.13. Acres of Changes to CWHR by Spotted Owl Nesting and Foraging Habitat within HRCA (NEV0059) from Variable Thinning, Legacy Tree Treatment, and/or 
Suppressed Cut 

Alternative 1 

Unit 
Unit 

Acres 
Emphasis 

Area 
Emphasis 

Area Acres 

Variable 
Thinning, 

Legacy Tree 
Treatment 

and/or 
Suppressed 

Cut 

Nesting Habitat 
(CWHR  5M, 5D, 6) 

Foraging Habitat (CWHR 4M, 4D) 
Unit Average Canopy Cover 

Nesting Habitat 
Acres 

Foraging 
Habitat 
Acres 

Current Tree 
Size and 
Canopy 
Cover 

Post-
Treatment 

Tree Size and 
Canopy Cover 

Acres Change in 
Tree Size and 

Canopy Cover Class Current 
Post-

Treatment 

61 20 
1 15 14.5 

0 
14.5 4D 4D 0 

74 64 
2 5 5.3 5.3 4D 4D 0 

156 84 1 84 25.9 0 
22.3 4D 4M 22.3 

75 54 
3.6 4M 4M 0 

163 82 

1 29 21.1 0 
20.8 4D 4M 20.8 

66 50 

0.3 4M 4M 0 

5 49 37.6 0 
27.4 4D 4M 27.4 

10.2 4M 4M 0 

7 4 2.8 0 2.8 4M 4M 0 

213 268 

1 182 97.8 0 
97.6 4D 4M 97.6 

68 55 

0.2 4M 4M 0 

2 11 9.5 0 
1.4 5D 5M 1.4 

8.1 4D 4M 8.1 

4 21 7.4 0 7.4 4D 4M 7.4 

5 18 5.9 0 5.9 4D 4M 5.9 

6 25 6.4 0 6.4 4D 4M 6.4 

Totals 454 
 

443 234.4 0 234.4 
  

197.3 
  

Alternative 3 

Unit 
Unit 

Acres 
Emphasis 

Area 
Emphasis 

Area Acres 

Variable 
Thinning, 

Legacy Tree 
Treatment 

and/or 
Suppressed 

Cut 

Nesting Habitat 
(CWHR  5M, 5D, 6) 

Foraging Habitat (CWHR 4M, 4D) Unit Average Canopy Cover 

Nesting Habitat 
Acres 

Foraging 
Habitat 
Acres 

Current 
Tree Size 

and Canopy 
Cover 

Post-Treatment 
Tree Size and 
Canopy Cover 

Acres Change in 
Tree Size and 

Canopy Cover Class 
Current Post-Treatment 

61 20 
1 15 14.5 

0 
14.5 4D 4D 0 

74 64 
2 5 5.3 5.3 4D 4D 0 

Total 20   19.8 0 19.8      
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Table 3.13 above displays the changes to spotted owl nesting and foraging habitat by CWHR size and 

canopy cover within the HRCA NEV0059.No suitable high and moderate quality nesting habitat (5M, 

5D, 6) would be affected by proposed variable thinning, legacy tree treatment or suppressed 

cutting.  There are approximately 234acres (33%) out the 714-acre HRCA (not including the 296-acre 

PAC) that are proposed for thinning treatments under Alternative 1 and would remain suitable for 

foraging post-treatment, but would be reduced in quality.  A unit by unit summary of changes to 

suitable spotted owl foraging habitat from proposed treatments are described below.  Suitable 

nesting habitat (CWHR 5M, 5D, 6) does not occur in any of the proposed treatments, and therefore 

would not be affected.   

Unit 61 (Emphasis Areas 1, 2) 

Twenty acres of suitable spotted owl foraging habitat in the HRCA proposed for variable thin and 

suppressed cut would remain CWHR 4D post-treatment under Alternatives 1 and 3.  The average 

unit canopy cover would be reduced from 74% to 64%, where habitat suitability would remain 

unchanged.  Habitat quality would be slightly reduced, but would not likely significantly affect 

spotted owl habitat suitability for foraging owls.   

 

Unit 156 (Emphasis 1) 

Within the HRCA, approximately 26 acres of suitable foraging habitat proposed for variable thin, 

legacy tree treatment, and suppressed cut.   Twenty-two acres would change from CWHR 4D to 4M, 

where habitat quality would be reduced.  However, habitat suitability would be unchanged 

following treatments.  An additional 2 acres would remain CWHR 4M after treatment.  The unit 

average canopy cover would change from 75% to 54% following treatments.  

 

Unit 163 (Emphasis Areas 1, 5, 7) 

In Unit 163, within the three emphasis areas, a total of 48 out 61 acres foraging habitat in the HRCA 

would change from a CWHR 4D to 4M following proposed treatments, resulting in reduced habitat 

quality.   The remaining 13 acres of foraging habitat classified as CWHR 4M would remain 4M.  The 

unit average canopy cover would change from 66% to 50% as a result of treatments. 

 

Unit 213 (Emphasis Areas 1, 2, 4, 5, 6) 

The majority of this large 268-acre unit falls within Emphasis Area 1 which is predominantly located 

on north facing slopes, but does include some ridges, and some higher elevation south facing slopes 

(above 6,725 feet).    In the HRCA, 121 acres of suitable foraging habitat are proposed for variable 

thinning, legacy tree treatment or suppressed cutting treatments, with 98 acres in Emphasis Area 1 

and the remaining spread across the other emphasis areas ranging from 1 to 8 acres.  All 121 acres 

of suitable habitat would change from CWHR 4D to 4M.  The unit average canopy cover would 

change from 68% to 55%, where foraging habitat quality within the HRCA would be reduced in the 

short-term. However, the existing foraging habitat within the HRCA would remain suitable for 

foraging following the treatments. 
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Dense Cover Areas (DCAs) and Early Seral Openings (ESOs) in Spotted Owl HRCA (NEV0059)  

Units: 61, 156, 163, 213   (all emphasis areas) 

As described in the proposed action, dense cover areas (DCAs) are small areas distributed within 

treatment units that provide continuous vertical and horizontal cover with a mixture of shrubs and 

trees along with large and small down wood, snags, and high stumps. DCAs would typically contain 

clumps of trees of various size classes as well as a variety of snag and down wood sizes. These DCAs, 

ranging in size from 0.25-1 acre, would contribute to/enhance within-stand horizontal and vertical 

structural diversity and provide important old forest and/or mid seral habitat elements within the 

HRCA.   

ESOs would be comprised of dense young regenerating trees and/or shrubs to provide early 

successional habitat within larger stands managed for late successional or old forest habitat. ESOs, 

from 0.25-0.50 acre, would enhance within-stand age and species diversity.  ESOs would be created 

by taking advantage of existing conditions, such as areas of sparse tree cover, thinner soils, or 

pockets of extensive tree mortality. Openings would be created by removing most or all of the 

existing trees and either planting or allowing natural shrub and/or tree regeneration to create an 

ESO of early successional habitat.  Within ESOs (regeneration areas), prescribed fire would be 

applied to regenerate shrubs and create suitable areas for shade-intolerant tree species to 

regenerate. 

For DCAs comprised of multiple sizes of trees, snags, and down wood, prescribed fire would be 

carefully applied to maintain key habitat elements, particularly snags and down wood. 

Underburning in DCAs comprised of multiple sizes of trees, snags, and down wood would likely 

result in some mortality of suppressed and subdominant trees.  Burning prescriptions would be 

designed to ensure the overall structure of the DCA would remain intact.  

Under Alternative 1, approximately 24 acres of DCAs within the HRCA would be designated for 

retention and would continue to provide areas of higher canopy, vertical and horizontal structure, 

down wood, snags, and high stumps in their existing condition.  The 9 acres of ESOs scattered across 

3 units (156, 163, 213) in the HRCA would result in removal of all existing trees and would eventually 

be planted or naturally regenerate over time.  The CWHR vegetation class in ESOs would likely 

remain the same as the current existing vegetation following treatment because it is expected that 

they would eventually become naturally regenerated with existing surrounding tree species.  

However, the CWHR tree size and canopy classes would be changed to early seral openings 

following treatments, as all trees would be removed.  It is expected that the ESOs would eventually 

become forested and not result in long-term type conversion.   

Additionally, the ESOs would not alter or change the habitat suitability for spotted owls across the 

units or would not result in habitat fragmentation at the landscape level. These DCAs and ESOs 

combined with variable thinning, legacy tree treatments, suppressed thinning, and associated fuels 

treatments would result in a more diverse and resilient landscape within and surrounding the 1,010-

acre HRCA (296-ac PAC plus surrounding 714-ac HRCA), although localized effects from the 
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treatments would vary depending upon the size of the openings and site-specific conditions.  

Generally, the creation of early seral openings would be expected to result in increased shrubs, 

which would benefit prey species diversity.  The overall effects to the HRCA would be minimal, since 

the openings are small and scattered.  

Alternative 1 would provide more structural diversity within the HRCA from DCAs and ESOs 

scattered throughout across 486 acres within Units 61, 156, 163, and 213 compared to both 

Alternatives 2 and 3.  Under Alternative 3, the non-commercial funding alternative, only Unit 61 is 

proposed for treatment, where a total of 2.5 acres of DCAs are proposed within the 20-acre unit.  

There would be no ESA treatments within the HRCA for Alternative 3.  For Alternative 2 there would 

be no implementation of DCAs or ESOs: the HRCA would remain in the existing condition and would 

not provide for increased vegetation structural and age class diversity across the 486 acres.  

Indirect Effects to Suitable Spotted Owl Habitat  

Suitable spotted owl foraging and nesting habitat was assessed for their potential effects from 

proposed activities for each of the action alternatives.  No suitable nesting habitat (CWHR 5M, 5D, 6) 

occurs within proposed treatment units for Alternatives 1 and 3, and therefore would not be 

affected by thinning or fuels treatments.  Under Alternative 1, 1,280 suitable spotted owl foraging 

habitat is proposed for thinning out of the total 2,485 acres that would be treated. Thinning and 

fuels treatments, including variable thinning, legacy tree treatments, and suppressed cutting would 

result in 798 acres that would be reduced in habitat quality where CWHR 4D types would change to 

CWHR 4M  types.  On all 1,280 of suitable foraging habitat, canopy cover would be reduced, but 

foraging habitat would remain suitable following treatments.  Current unit average canopy cover 

ranges from 51% to 80% and post-treatment average canopy cover would range from 41% to 71%.   

 

Under Alternative 3, 112 acres of suitable foraging habitat proposed for treatments would result in 

lowered canopy cover in the short term, where 19 acres would change in CWHR type 4D to 4M.  

However, under Alternative 3, the opportunity to increase and enhance forest resiliency and 

structure diversity would not be achieved on 1,168 acres that are proposed for treatments under 

Alternative 1.  Similar to Alternative 1, nesting habitat would not be affected by Alternative 3 

activities.  The average unit canopy cover for units proposed for treatment under Alternative 3 

currently ranges from 51% to 76%.  Average canopy cover for the units following treatments would 

range from 41% to 64%. 

Under Alternative 2, no action, 1,280 acres suitable foraging habitat would not be treated and 

therefore, canopy cover would not change or be reduced in quality.  However, forest resiliency, 

forest structural diversity, and reduced fuels hazard would not be realized under the no action 

alternative.  In the long-term, spotted owl foraging habitat, including those within and surrounding 

the PAC, would remain at a higher risk of potentially severe wildfire effects under the no action 

alternative. 

For 1,280 acres of suitable foraging habitat within treatment units, all 1,280 would have reduced 

foraging habitat quality, as stated above.  For Alternative 1, 76 acres would remain unchanged in the 
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CWHR 5D/4D type, 40 acres would change from CWHR 4D to 4M, 16 acres would change from 4D to 

4P, 383 acres of CWHR 4M types would remain unchanged, and 32 acres would change from CWHR 

4M to 4P types.  Although Emphasis Area 6 within Unit 33 would reduce canopy cover to 38% post-

treatment, the average canopy across the unit would result in a post-treatment canopy cover of 

44%, and would therefore meet Forest Plan standards and guidelines for mechanical thinning.  

Treatments would result in increased structural diversity and forest resiliency through reduced 

hazard fuels while maintaining large trees and moderate canopy cover required for nesting.   

For Alternative 3, 112 acres of suitable foraging habitat proposed for treatments would result in 83 

acres that would remain as CWHR 4D, 10 acres would stay as CWHR 4M, and 19 acres would change 

from CWHR 4D to 4M following treatments, where habitat quality would be reduced.  The quantity 

of suitability foraging habitat would be unchanged post-treatment.  

Dense Cover Areas (DCAs) and Early Seral Openings (ESOs) in Suitable Spotted Owl Habitat 

DCA’s are areas that are delineated within treatment areas that will remain intact and provide high 

to moderate quality spotted owl foraging habitat which typically provide areas of higher canopy 

cover and larger trees compared to the surrounding areas.  Alternative 1 proposes to delineate a 

total of 81 acres of DCAs, of which 12 acres are not suitable and 69 acres are suitable for foraging.  

Suitable nesting habitat is very limited within the Sagehen Basin and additionally, neglible suitable 

nesting habitat lies within proposed treatment units.  Suitable nesting habitat is not affected by any 

ESO treatments.  Alternative 1 proposes to create a total of 54 acres of ESOs, of which 8 acres are 

not suitable and 46 acres are suitable spotted owl foraging habitat.   

 

Under Alternative 3 DCAs would only be designated and created within the 1,132 acres fuels 

treatment units (46, 47, 61, 76, 91, 98, 99, 100, and 282) of which only 112 acres (10%) are suitable 

foraging habitat for spotted owls.  The DCAs would retain patches of the large trees available 

through the hand thinning units under Alternative 3, and would contribute to increased structural 

diversity across 1,132 acres compared to the 2,621 acres in Alternative 1 where both DCAs and ESOs 

would be implemented.  Alternative 2 would have the least impacts to spotted owl habitat since 

ESOs would not be created where all the trees would be harvested.  However, Alternative 2 would 

provide no change in forest structure and therefore the opportunity to increase forest structural 

diversity across the landscape would not be achieved.   

Snags and Down Logs 

Snags and down logs were analyzed in the section Effects Common to All Wildlife.  Generally, 

Alternative 1 would maintain all existing snags >15 inch dbh, except for those needing to be 

removed for equipment operability or those that pose a risk public safety.  The Forest Vegetation 

Simulator model predicted that Alternative 1 would result in lower snag abundance compared to 

Alternatives 2 and 3 within 30 and 50 years after treatment. Generally, Alternative 2 would result in 

the most snags compared to Alternatives 1 and 3, 30 and 50 years post-treatment.  In all cases, the 

snag densities projected at 30 and 50 years post-treatment would retain snag densities per Forest 

Plan standards and guidelines throughout the Sagehen Basin under all the alternatives.  As no 
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treatments are proposed within the PAC, all snags and down logs would be retained within the core 

area that would be needed for roosting and nesting. 

 

Conclusion and Determination 

THE SNFPA (2004) is a  “Conservation strategy for old forest and associated species…(designed) to 

provide environmental conditions that are likely to maintain viable populations of old forest 

associated species, most specifically the California spotted owl, well-distributed across Sierra 

Nevada national forests. The strategy seeks to maintain existing suitable California spotted owl 

habitat to stabilize current population declines” (SNFPA ROD Appendix A page 1).  The proposed 

Sagehen Project would implement the spotted owl SNFPA S&Gs by retaining suitable habitat 

through the retention of large trees, canopy cover >40%, and protect and create snags and down 

logs.   

Habitat modeling has been used to project the effects of forest treatments on spotted owls and 

their habitat.  Simulation modeling suggests that landscape-scale fuels treatments on a small 

proportion of the landscape can minimize effects to owl habitat and reduce risk of habitat loss to 

wildfire (Ager et al. 2007, Lehmkuhl et al. 2007 in Keane 2013). Some treatments may also reduce 

fire risk within core areas with minimal effects on owl reproduction (Lee and Irwin 2005). Habitat 

modeling indicates that the reduction of wildfire risk in the long-term may benefit spotted owls 

while having short-term effects on spotted owl habitat (Roloff et al. 2012 in Keane 2013).  Results 

from modeling also suggests that fuels treatments can be effectively used to reduce wildfire risk and 

support restoration efforts while providing spotted owl habitat at home range and landscape scales. 

Hence, it would follow that while short-term impacts to spotted owl and their habitat from 

modifying 1,280 acres (Alternative 1) and/or 112 acres (Alternative 3) are expected, spotted owls 

within the Sagehen Basin would likely be benefited in the long-term by the reduction of high 

severity wildfire risk.  The actual response of spotted owls to these types of treatments is uncertain, 

and therefore monitoring or studies to better understand spotted owl response to these types of 

treatments can better inform how owls respond to these types of treatments.   

Additionally, the Sagehen Project uses concepts from GTR-220 and GTR-237 which strive to promote 

long-term ecosystem restoration, forest resiliency, and fuels reduction while using innovative 

vegetation treatments that enhances and retains suitable spotted owl habitat at the PAC and HRCA 

scale and within suitable habitat across the analysis area.  The Sagehen Project, as proposed, would: 

 Maintain suitable nesting, roosting, and nesting habitat within the PAC and HRCA and within 

suitable nesting and foraging habitat across the 29,467-acre analysis area.  No treatments 

within the PAC are proposed for any of the action alternatives.   

 

 Retain high and moderate quality nesting and roosting habitat dominated by large trees, 

moderate to high canopy cover, abundance of snags and downed logs , and therefore 

promote spotted owl occupancy and reproductive success, given the limited amount of high 

quality spotted owl habitat within the Basin. 
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 Maintain and create habitat for spotted owl for prey species, particularly,  Northern flying 
squirrels, deer mice, pocket gophers, and other small mammals through various treatments, 
including dense Cover Areas , early seral openings, snag creation, and retention of shrubs. 
 

 Promote forest resiliency and patch-scale heterogeneity to meet  fuels and ecological 
restoration objectives while providing  for spotted owl habitat  

 

 Forest management and fuels reduction strategies uses slope, topographic position and 

aspect that would result under a natural disturbance regime may outweigh the short-term 

impacts of spotted owl habitat alteration 

Implementation of Alternatives1 and 3 may affect individuals, but is not likely to result in a trend 

toward Federal listing or loss of viability for the California spotted owl within the planning area of 

Tahoe National Forest. In the absence of a range wide viability assessment, this viability 

determination is based on local knowledge of the California spotted owl as discussed previously in 

this evaluation, and professional judgment. 

GREAT GRAY OWL 

Status: USFS R5 Sensitive 

The great gray owl is listed on the USFS R5 Sensitive Species List for Tahoe National Forest. The 

distribution of the great gray owl is circumpolar, with the Sierra Nevada encompassing the most 

southern extent of the species (Beck and Winter 2000). The core range of the great gray owl in 

California is centered on the greater Yosemite National Park area (Winter 1986, Greene 1995, Beck 

and Winter 2000, Sears 2006). There are records of great gray owls as far south as Tulare County, 

and to the north from the Modoc, Lassen, Plumas, Tahoe, and Eldorado National Forests, and from 

Del Norte, Humboldt, Shasta, and Siskiyou Counties (Beck and Winter 2000). 

Current knowledge on great gray owl distribution and habitat requirements is somewhat limited, in 

part because research and surveys are difficult due to the wary and elusive behavior of the species 

(Sears 2006, Rognan 2007). There is a possibility that they will be found occupying additional 

locations where there is suitable habitat. Winter (1986) estimated the population in the greater 

Yosemite area at 73 birds in 1984, and Greene (1995) estimated over 100 birds (of all age classes) in 

the same area. Sears (2006) estimated 123 individuals throughout the Sierra Nevada based upon 

surveys to the northern and southern extent of their expected distribution and accounting for the 

previous estimates for the Yosemite area. 

In the Sierra Nevada, great gray owls have been found to require two particular habitat 

components; a meadow system with a sufficient prey base, and adjoining forest with adequate 

cover and nesting structures (Winter 1980, Winter 1986, Greene 1995, van Riper and van 

Wagtendonk 2006). Meadows appear to be the most important foraging habitat for great gray owls, 

where approximately 93% of their prey is taken (Winter 1981). Data from the greater Yosemite area 

suggests that to support persistent occupancy and reproduction, meadows need to be at least 25 

acres, but meadows as small as 10 acres may support infrequent breeding (Winter 1986, Beck and 

Winter 2000). Using radio telemetry, van Riper and van Wagtendonk (2006) found that over 60% of 
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all great gray owl locations were within 100 m (328 ft.) of a meadow; 80% of locations were within 

200 m (656 ft) of a meadow. In their radio telemetry study, only twice did van Riper and van 

Wagtendonk (2006) locate great gray owls at distances greater than 1000 m (0.62 mile) from a 

meadow.  

In the Sierra Nevada, great gray owl breeding activity is generally found in mixed coniferous forest 

from 2,500 to 8,000 feet elevation where such forests occur in combination with meadows or other 

vegetated openings (Greene 1995, Beck and Winter 2000). In their study in Yosemite National Park, 

van Riper and van Wagtendonk (2006) found that home ranges were located adjacent to meadows 

in red fir and Sierra mixed conifer most frequently, and home range boundaries followed meadow 

and drainage topography. They found that most females nested where red fir was the most 

common habitat type, and some nested in habitat dominated by lodgepole pine (van Riper and van 

Wagtendonk 2006). Habitat types used by breeding females included Sierra mixed conifer, montane 

riparian, and montane chapparal types (van Riper and van Wagtendonk 2006). Nesting usually 

occurs within 840 feet (averaging 500 feet) of the forest edge and adjacent open foraging habitat 

(Beck and Winter 2000). Greene (1995) found that nest sites had greater canopy closure (mean 84%) 

and were more likely located on northern aspects than expected by chance. 

As with most owls, great gray owls do not build their nests (Bull and Henjum 1990, Greene 1995). In 

contrast to northeastern Oregon and elsewhere where platforms such as old hawk nests and 

mistletoe infected limbs are the predominant nest substrate (Bull and Henjum 1990), most nests in 

the Sierra Nevada have generally been found at the top of large broken top fir snags; fir snags tend 

to break at right angles and form a suitable nest substrate (Winter 1986, Greene 1995). Greene 

(1995) found that the next most preferred species for nesting was black oak, found at the lower 

elevations. Greene (1995) found that nest trees in Stanislaus National Forest averaged 32” dbh and 

32 ft tall, while those in Yosemite National Park averaged 44” dbh and 45 ft tall. Greene (1995) 

suggests that a site may be occupied as long as there is at least one suitable large broken top snag 

for nesting, finding no correlation with occupied reproductive habitat and number of snags. In 

Stanislaus National Forest, numerous artificial nest structures which simulate broken topped snags 

have been created by topping large trees and hollowing out a nest bowl, and many have been used 

for nesting (Greene 1995).  

In the Yosemite area, males begin establishing nesting territories in March to early April (Beck 1985). 

After 30 to 36 days of incubation, eggs hatch from mid May to mid June. Young begin to fledge in 

early June to early July, but will remain around the nest through August. However, great gray owls 

will breed earlier at higher elevations (approximately 2 weeks earlier for every 1,000 foot increase in 

elevation). 

In Yosemite National Park, van Riper and van Wagtendonk (2006) found breeding season home 

ranges (95% adaptive kernel) averaged 152 acres for females and 49 acres for males. Breeding 

adults were found to utilize specific activity centers within the home range, with radio telemetry 

locations densely packed in localized areas; the activity centers averaged 43 acres (based on the 

75% adaptive kernel home range). Activity centers were based around nests or roost sites but also 
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included nearby foraging areas, and were frequently associated with outer meadow boundaries (van 

Riper and van Wagtendonk 2006). While much larger than breeding season home ranges, non-

breeding season home ranges were also centered on wet meadows (van Riper and van Wagtendonk 

2006). During the non-breeding season, home ranges averaged 6,072 acres for females and 5,221 

acres for males (van Riper and van Wagtendonk 2006).  Prey of great gray owls is primarily pocket 

gophers and voles (Winter 1986, Reid 1989, Bull et al. 1989). If prey numbers are low in any given 

year, great gray owls may occupy a site but may not nest possibly due to the lack of ability to feed 

young (Bull and Henjum 1990).  

In Tahoe National Forest, there have been few recorded great gray owl sightings, and nesting has 

only recently been confirmed in one location on or near private land. Possible sighting and/or 

detection locations include Perazzo Meadows (May 2004), along Pliocene Ridge Road (occasional 

sightings since 2003 with confirmed nesting in the area in 2009), three miles north of Nevada City 

(an adult located in January 1996 and January 1997), Donner Ranch Ski Area (pair observed in 

November 1994), near Spencer Lakes at the northern border of Tahoe National Forest (detection in 

July 1990), south of Lincoln Creek Campground (an individual in July 1987), and near Sattley (pair in 

January 1985). Surveys conducted by the Forest Service in Tahoe National Forest follow the 

currently accepted Region 5 protocol (Survey Protocol for the Great Gray Owl in the Sierra Nevada 

of California (Beck and Winter 2000).   

 

Incidental sightings of great gray owls have been reported near the Sagehen Field Station (pers. 

comm. Jeff Brown).  In the spring of 2012, a pair of great gray owls were located by The Nature 

Conservancy personnel near Independence Lake on land owned by the Nature Conservancy during 

surveys conducted for the proposed Independence Lake Fuels Reduction Project.  The owls were not 

detected on subsequent follow-up surveys in attempts to locate nesting.  An interagency group 

including, the Nature Conservancy, Forest Service, and CDFW inspected the area where the owls 

were found and concluded that the area did not conform to what typically would have been 

considered high quality nesting habitat. Instead the meadow where the owls were located had low 

growing herbaceous vegetation more typical of dry meadows rather than the wet meadows with 

dense and tall sedges and grasses.  It is suspected that the great gray owls may have been using the 

area for foraging.  Great gray owls are known to have large home ranges (5,000 to 7,000 acres), so it 

is difficult to know exactly where their nest territory is located, if they are breeding in the vicinity.  

However, the Independence Creek sightings would be well within the home range of the suspected 

great gray owl detections at Perazzo Meadows, approximately 5 miles to the northwest.  Habitat at 

Perazzo Meadows is of exceptional high quality for nesting, although thorough survey efforts have 

been unsuccessful at detecting nesting activities.  Confirmed nesting by great gray owls on the 

eastside of the Tahoe NF has not been established.  The Independence Lake detections are located 

to the north of the Sagehen Project boundary on the Sierraville RD.  Great gray owl surveys were 

conducted within suitable habitat using the R5 Great Gray Owl Protocol during 2005 and 2006.  No 

detections of great gray owls were found.  Within the Sagehen Basin, suitable great gray owl habitat 

is located in mature forests surrounding stringer meadows along Sagehen Creek near the Sagehen 

Field Station and a larger broader meadow/fen system near Sagehen Campground.  
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Direct and Indirect Effects 

Direct Effects:  Great gray owls that may use the Sagehen Project area (potentially for foraging) have 

the potential to be disturbed or temporarily be displaced by project activities.  Project activities 

would be short-term in duration and would likely be spread across several years, so that, direct 

effects from disturbance would likely be limited in space and time.   Alternative 1 would treat the 

most acres and therefore would likely pose the greatest risk of disturbance to great gray owls using 

the area.  Alternative 2, no action, would not directly disturb great gray owls. 

 

Indirect Effects:  For both Alternatives 1 and 3, treatment within units 98 and 100, located adjacent 

to suitable meadow habitat, would modify suitable nesting habitat within 300 feet of the meadows.  

Thinning would reduce canopy cover, but would retain a minimum of 40% canopy cover within 

treatment units. All existing snags would be retained.  Within Unit 100, decadent feature 

enhancement is proposed which would benefit great gray owls by creating snags that could be used 

for nesting in the near term.  The lack of suitable nesting structures is a limiting factor for great gray 

owls.  Proposed treatments under the action alternatives would provide structural diversity and 

enhance prey species habitats, while enhancing forest resiliency. 

 

Conclusion and Determination 

Great gray owls have not been found to nest within the Sagehen Basin, and therefore, the proposed 

action alternatives would not affect breeding individuals, or modify suitable breeding habitat. 

Implementation of Alternatives 1 and 3 may affect individuals, but is not likely to result in a trend 

toward Federal listing or loss of viability for the great gray owl within the planning area of Tahoe 

National Forest. In the absence of a range wide viability assessment, this viability determination is 

based on local knowledge of the great gray owl as discussed previously in this evaluation, and 

professional judgment.   

NORTHERN GOSHAWK 

Status: USFS R5 Sensitive 

The northern goshawk (Accipiter gentilis) is listed on the USFS R5 Sensitive Species List for the Tahoe 

National Forest. In 1997 the northern goshawk was petitioned for listing as threatened or 

endangered (west of the 100th meridian), but upon status review the USFWS found it did not 

warrant listing (USFWS 1998; 63 FR 35183).  Standards and guidelines for northern goshawk 

management are prescribed by the Tahoe National Forest LRMP, as amended. Current guidelines 

include delineation of protected activity centers (PACs) surrounding all known and newly discovered 

breeding territories detected on National Forest System lands. Northern goshawk PACs are 

designated based upon the latest documented nest site and location(s) of alternate nests. If the 

actual nest site is not located, the PAC is designated based on the location of territorial adult birds 

or recently fledged juvenile goshawks during the fledgling dependency period (USDA Forest Service 

2004).  
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Northern goshawk PACs are delineated to: (1) include known and suspected nest stands and (2) 

encompass the best available 200 acres of forested habitat in the largest contiguous patches 

possible, based on aerial photography. Where suitable nesting habitat occurs in small patches, PACs 

are defined as multiple blocks in the largest best available patches within 0.5 miles of one another. 

Best available forested stands for PACs have the following characteristics: (1) trees in the dominant 

and co-dominant crown classes average 24 inches dbh or greater; (2) in westside conifer and 

eastside mixed conifer forest types, stands have at least 70 percent tree canopy cover; and (3) in 

eastside pine forest types, stands have at least 60 percent tree canopy cover. PACs are maintained 

regardless of northern goshawk occupancy status. PACs may be removed from the network after a 

stand-replacing event if the habitat has been rendered unsuitable as a northern goshawk PAC and 

there are no opportunities for re-mapping the PAC in proximity to the affected PAC. 

As prescribed by the Tahoe National Forest LRMP, as amended, surveys are conducted in 

compliance with the Pacific Southwest Region’s survey protocols during the planning process when 

vegetation treatments are likely to reduce habitat quality are proposed in suitable northern 

goshawk nesting habitat that is not within an existing California spotted owl or northern goshawk 

PAC. Suitable northern goshawk nesting habitat is defined based on the survey protocol. Surveys 

conducted in the Tahoe National Forest follow the Survey Methodology for Northern Goshawks in 

the Pacific Southwest Region, U. S. Forest Service (USDA Forest Service 2000). 

In 1999, prior to PAC-delineation guidelines set forth in the 2001 and 2004 SNFPA, 64 Goshawk 

Management Areas had been identified in Tahoe National Forest based on known nest sites, 

territorial adults, and habitat suitability. In June 2003, the Tahoe National Forest reviewed existing 

Goshawk Management Area boundaries to ensure that they met the intent of the SNFPA 2001 

direction for goshawk PACs.  By June 2003 PAC delineation had been completed in Tahoe National 

Forest in accordance with SNFPA direction. At that time there were 71 northern goshawk PACs 

encompassing approximately 15,500 acres. Since then, additional PACs have been delineated based 

on new information, and as of 2012 there are 127 goshawk PACs in Tahoe National Forest 

encompassing 27,280 acres. 

The Northern Goshawk Scientific Committee was established in 1990 to develop a credible 

management strategy to conserve the goshawk in the southwestern United States. Reynolds et al. 

(1992) recommendations included that goshawk nesting home ranges should exist as an 

interspersed mosaic of various structural stages in certain proportions, and that on every acre within 

home ranges there should remain a few large trees in clumps that live out their lives and eventually 

become snags, then logs that decompose. Their recommendations focused on three components of 

a goshawk’s nesting home range, amounting to about 6,000 acres: nest area (approximately 30 

acres), post fledging-family area (PFA; approximately 420 acres), and foraging area (approximately 

5,400 acres; Reynolds et al. 1992). The nest area may include more than one nest, is typically 

located on a northerly aspect in a drainage or canyon, and is often near a stream (Reynolds et al. 

1992). Nest areas contain one or more stands of large, old trees with a dense canopy cover 

(Reynolds et al. 1992).  



143 | P a g e  
 

Forest types associated with goshawk nest areas vary geographically (USFWS 1998, Kennedy 2003). 

In the Sierra Nevada goshawks breed from the mixed conifer forests at low elevations up to and 

including high elevation lodgepole pine forests and eastside ponderosa pine habitats. Goshawks 

winter from the lodgepole pine forest down slope to blue oak savannah (Verner and Boss 1980). In 

the Tahoe National Forest, goshawks are year-round residents. Nests are found in all of the 

vegetation types listed above, as well as in aspen stands (Tahoe 1999). Andersen et al. (2005), in 

review of existing research on goshawks including their nesting habitat and typical high canopy 

closure preferences, noted that high canopy closure in relation to the range of available canopy 

closure may be more important for goshawk nesting than absolute canopy closure, at least above 

some minimum threshold. 

Many studies have shown that goshawks select more mature forest for nesting, with higher canopy 

cover and larger trees as compared to surrounding forest (e.g. Hayward and Escano 1989, Squires 

and Rugiero 1996, Daw and DeStefano 2001). Hypotheses for why goshawks select forest with larger 

trees and higher canopy cover include: 1) increased protection from predators, 2) increased food 

availability, 3) reduced exposure to cold temperatures and precipitation during the energetically 

stressful pre-egg laying period, 4) reduced exposure to high temperatures during the nestling 

period, 5) reduced competition with raptor species that nest in more open habitats, or 6) increased 

mobility because of reduced understory vegetation in mature stands (Andersen et al. 2005). Older 

age coniferous, mixed, and deciduous forest habitats provides large trees for nesting, a closed 

canopy for protection and thermal cover, and open spaces allowing maneuverability below the 

canopy (Fowler 1988). Analysis of vegetative data collected at 39 nest sites in the Tahoe National 

Forest and the Lake Tahoe Basin Management Unit indicates that goshawk nest stands in the Tahoe 

National Forest have a mean canopy closure of 70 percent, 32 large trees per acre (24-49 inch dbh), 

large amounts of dead and down logs, and slopes less than 15 percent.  

Recommendations in the Southwest Region suggest managing 5,400 acres of foraging habitat per 

territory (Reynolds et al. 1992). Conclusions from studies in the Sierra Nevada support similar 

habitat requirements (Hargis et al 1994, Keane and Morrison 1994). Important components of 

foraging habitat include snags (min. 3/ac. >18" dbh) and logs (min. 5/ac. >12" dbh and > 8' long) for 

prey base populations (USDA 1991). Management requirements for the California spotted owl are 

thought to provide adequate quantities of snags and down logs to support goshawk prey species in 

foraging habitat (Tahoe 1999). Beier and Drennan (1997) found that goshawks selected foraging 

sites that had higher canopy closure, greater tree density, and greater density of trees greater than 

16 inches in diameter. They recommend managing stands for canopy closure values above the 

prescribed minimum 40%. Primary prey species include small mammals and birds (Verner and Boss 

1980, Fowler 1988). 

Goshawk nesting activities are initiated in February. Nest construction, egg laying and incubation 

occur through May and early June. Young birds hatch and begin fledging in late June and early July, 

and are independent by mid-September. 
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Potential risk factors to goshawks include effects of vegetation management and wildfire on the 

amount, distribution, and quality of habitat (USDA Forest Service Pacific Southwest Region 2001a). 

In the Lake Tahoe Basin Management Unit, Morrison et al. (2011) found that human activity was 

twice as high within infrequently as compared to frequently occupied goshawk territories, and there 

was a greater extent of all types of roads and trails within the infrequently occupied territories. 

While it is not statistically significant, Grubb et al. (1998) noted no discernible change in behavior to 

logging truck noise as they passed at 500 meters from two active goshawk nests.  

Suitable goshawk habitat within the Sagehen Basin has been surveyed to USFS Region 5 Northern 

Goshawk protocol including historic visits since 1992.  There are five Northern goshawk territories 

located within the Basin.  Table 3.14 below displays a summary of goshawk detections and 

reproductive status from 1992 to present for each PAC.  Surveys indicate the five goshawk PACs 

continue to be occupied as evidenced by reproduction or detection of adults and/or young in recent 

years.  In 2010, the NE Sagehen PAC was discovered while planning for the Sagehen Project was 

underway. 

 

Table 3.14. Reproductive Status of Northern Goshawk Territories in the Sagehen Basin 

PAC Name 

(Territory ID) Year Surveyed Territory and Reproductive Status 

Lower Sagehen 

(D57T01) 

2002 Active: 2 young 

2003 

Active: reprod. Status unknown, wail and alarm calls 

heard 

2005 Active: female and begging calls heard 

2006 Inactive 

2009 Active: 2 young 

2010 Unknown Accipiters detected 

2011 Inactive 

2012 Active: fledgling detected 

Upper Sagehen 

(D57T06) 

1992 Active: Nest established, 3 fledglings 

1993, 1994, 1995 Inactive 

2006 

Active: pair detected, nest fell down with possible 

nestling in nest 
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2009 Active: adult + 2 nestlings 

2010 Active: nest established with at least 1 nestling 

2011 Unknown: juvenile detected outside of PAC 

 BGB (D57T21)                         

2004 

Active: Pair detected, reproduction evident by white 

wash and feathers under nest 

2005 

Active: 2004 nest not used; goshawk heard east of 

2004 nest site 

2006 Active: reprod. status unknown, adult detected 

2009 Active: pair detected, nest not found 

2010 Inactive 

2011 Inactive 

2012 Active: 1 juvenile detected 

NE SAGEHEN 

(D57T23) 

2011 Active, New nest found, 1 fledgling 

2012 

Active, original nest in disrepair, food begging call 

heard, indicating potential reproduction 

Switchback 

(D57T22) 

2004 Active: female and 2 nests found 

2005 Active: adult response 

2006 Active: pair 

2009 Active: adult + 1 fledgling 

2010 Active: adult + 2 fledglings 

2011 Active: 2 fledglings 

2012 Active: 2 nestlings 

 
Suitable Goshawk Nesting and Foraging Habitat Description and Analysis Area  
Suitable goshawk habitat for analyzing the direct, indirect, and cumulative effects project 
alternatives was generated by modeling habitat using the current Tahoe NF vegetation map and 
Geospatial Interface tools for ArcGIS. The existing vegetation maps are classified using the CWHR 
classification system.  Suitable goshawk habitat for this project used the goshawk habitat suitability 
ratings from the CWHR Classification System.  Within the Sagehen Wildlife analysis area, there is a 
total of 29,467 acres of which 75% (22,237 ac) is on National Forest System lands (NFS) and 25% 
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(7,230 ac) is in private ownership.   Of the total National Forest System lands in the analysis area, 
31% is suitable high quality nesting, roosting, and foraging goshawk habitat; 16% is suitable 
moderate quality nesting habitat; 37% is moderate and high quality foraging habitat; and 16% is not 
suitable, based on the CWHR suitability criteria.  
 
Figures 3.4 and 3.5 depict maps of Northern goshawk suitable nesting, roosting, and foraging habitat 

including proposed treatments for the proposed action. 

 

     Figure 3.4. Suitable Goshawk Nesting and Roosting Habitat and Proposed Action Treatment Units 
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Figure 3.5. Suitable Goshawk Foraging Habitat and Proposed Action Treatment Units 

 
Direct and Indirect Effects 

Assumptions used for the analysis: 
 

 Adult goshawk  survivorship is positively correlated to the amount of mature forests (mid to 
late-successional forests) 

 Goshawk owl territory occupancy is positively related to the amount of mature forest within 
the 200-acre Protected Activity Center   

 High quality nesting and roosting habitat dominated by large trees, moderate to high 
canopy cover, abundance of snags and downed logs is related to goshawk occupancy and 
reproductive success 

 Goshawk  foraging habitat encompasses a broader range of vegetation conditions compared 
to nesting and roosting habitat, and is likely related to the availability and abundance of 
prey species, such as birds, jack rabbits, ground squirrels, deer mice, pocket gophers, and 
other small mammals 

 Forest  management aimed at promoting forest resiliency and patch-scale heterogeneity can 
meet fuels and ecological restoration objectives and provide for goshawk habitat (North et 
al. 2009, North et al. 2012) 

 Forest management and fuels reduction strategies using slope, topographic position and 

aspect that would result under a natural disturbance regime may benefit  goshawk by 

reducing the risk of stand-replacement wildfires, although short-term impacts to habitat 

would be expected 
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Direct Effects – Project Disturbance 

Five Northern goshawk nest territories are located within the Sagehen Basin.  Project-level noise and 

disturbance from treatment activities have the potential to disturb and disrupt nesting goshawk 

within the project area.  In order to minimize direct project effects, a limited operating period from 

February 15 to September 15  for  Units 33, 34, 35, 36, 38, 39, and 163. This LOP may be modified by 

the wildlife biologist if surveys determine nesting will not be affected within ¼ mile of the proposed 

activities.  

 

Indirect Effects - Habitat Quantity and Quality 

Indirect effects to goshawk abundance and distribution can be affected by habitat alteration from 

treatment activities that affect canopy cover density, forest structure, understory condition, and 

availability of large trees.  The availability of snags and down logs is also important to consider 

within goshawk and their prey species habitats. Additionally, broken snags and logs provide 

important structures used for plucking prey species, such as birds and small mammals. 

 

The indirect effects of the project alternatives to goshawk nesting and foraging habitat will be 

described at two spatial scales:  1) the PAC and 2) the Sagehen Project Wildlife Analysis Area.  The 

metrics or considerations for analyzing indirect effects are as follows: 

 Changes to CWHR Type, Size Class, and Canopy Cover 

 Snags and Downed Log Abundance 

 Habitat Fragmentation and Structural Diversity 

 Forest Resiliency 

 

Indirect Effects to Goshawk Protected Activity Centers (PAC)  

The Sierra Nevada Forest Plan Amendment Record of Decision (SNFPA ROD 2004) directed the Sierra 

Nevada national forests to designate Protected Activity Centers surrounding all known and newly 

discovered breeding territories detected on National Forest System lands.  PAC boundaries include 

known and suspected nest stands and encompass the best available 200 acres of forested habitat. 

Within the Sagehen Basin there are five goshawk nesting territories:  Lower Sagehen PAC (D57T01), 

Upper Sagehen PAC (D57T06), BGB PAC (D57T21, NE Sagehen PAC (D57T23), and Switchback PAC 

(D57T22).   

 

Figure 3.6 displays the PACs within the analysis area and the proposed treatment units under 

Alternative 1, the Proposed Action.   
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 Figure 3.6. Northern Goshawk PACs and Proposed Action Treatment Units  

 

Amendments to the Forest Plan 

Northern Goshawk Protected Activity Centers:  Existing Forest Plan direction for fire and fuels 

management relative to goshawk PACs includes the following:  “Avoid PACs to the greatest extent 

possible when locating area treatments.” Furthermore, the Forest Plan provides management 

direction (S&Gs 71, 72, 73, 74) for mechanical treatments within PACs.   

 

Standard and guideline 71 provides direction on choices about which PACs to enter, when treatment 

areas must intersect PACs, using criteria to preferentially avoid PACs that have the highest likely 

contribution to owl productivity.  All the goshawk PACs in the Basin rank as the “highest 

contribution to productivity” as all have had reproduction in recent years and therefore should have 

a lower priority for treatment, according to the Forest Plan.   

 

The NE Sagehen PACs is proposed for mechanical treatment, and therefore, the Forest Plan would 

need to be amended to allow treatments within this PAC.  For more information on the project-level 

non-significant Forest Plan Amendment, see Chapter 3, FONSI Element 10.  No mechanical 

treatments are proposed within Upper Sagehen, BGB, or Switchback goshawk PACs under 

Alternatives 1, 2, 3, and therefore, there would be no indirect effects of habitat alteration within 

these PACs.  This would be consistent with Forest Plan direction to “avoid mechanical treatments 

within PACs.”  Additionally, the Lower Sagehen PAC would also be consistent with Forest Plan 

direction standard and guideline #72 which states “Mechanical treatments may be conducted to 
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meet fuels objectives in PACs located in WUI defense zones…”  since, this PAC is just north of the 

Sagehen Field Station, and is located within the WUI defense zone.   

 

The NE Sagehen Goshawk PAC falls entirely within the WUI threat zone.  Forest Plan direction 

(standard and guideline 72) states “In PACs located in WUI threat zones, mechanical treatments are 

allowed where prescribed fire is not feasible and where avoiding PACs would significantly 

compromise the overall effectiveness of the landscape fire and fuels strategy.  Mechanical 

treatments should be designed to maintain habitat structure and function of the PAC.”  Alternative 1 

proposes to mechanically treat a portion of the NE Sagehen PAC as part of the landscape fire and 

fuels strategy. (Refer to the Sagehen Project Fire/Fuels Report Addendum (April 29, 2013) for a 

discussion of how this PAC fits within the landscape-scale fire and fuels strategy.)  However, a Forest 

Plan amendment is needed because Alternative 1 proposes treatments that go beyond a fire and 

fuels strategy, utilizing concepts from GTR-220 and GTR-237 (North et al. 2009, North et al. 2012), 

with the specific objectives to improve wildlife habitat for mature forest associated species, such as 

the goshawk.   These treatments include forest management aimed at promoting forest resiliency 

and patch-scale heterogeneity for fuels and ecological restoration objectives.  Specific proposed 

treatments include legacy tree treatments to promote the development and growth of larger trees; 

variable thinning, early seral openings, and dense cover areas to promote forest heterogeneity; and 

decadent feature enhancements to increase snag densities.   

 

Standard and guideline 73 also states, “Treatments in the remainder of the PAC (outside of the 500-

foot radius buffer) use the forest-wide standards and guidelines for mechanical thinning.” Forest 

Plan direction for mechanical thinning treatments within PACs states, “where treatment is 

necessary, remove only material needed to meet project fuels objectives.  Focus on removal of 

surface and ladder fuels.”  As previously stated, proposed treatments for the NE Sagehen PAC, go 

beyond objectives for fuels hazard reduction, and therefore a Forest Plan Amendment is needed.  

Otherwise proposed mechanical thinning treatments within the NE Sagehen PAC would conform to 

Forest Plan direction (S&G 6, 7, 8). 

 

Indirect effects to the Lower Sagehen PAC and the NE Sagehen PAC 

Lower Sagehen Goshawk PAC 

The Lower Sagehen PAC falls within the WUI defense zone, where hand thinning is proposed for Unit 

282 under Alternatives 1 and 3.  WUI defense zones are the areas in closest proximity to 

communities, areas with higher densities of residences, commercial buildings, and/or administrative 

sites with facilities.  The Sagehen Field Research Station lies within the WUI defense zone adjacent 

to the Lower Sagehen PAC.  Out of a total of 108 acres proposed for thinning in Unit 282, 

approximately 54 acres of suitable goshawk nesting habitat and 2 acres of suitable foraging habitat 

would be hand thinned.  With the exception of 3 acres, 51 acres would retain the current CWHR 

canopy classification.  Three acres of suitable nesting habitat would change from CWHR 4D to 4M, 

where the canopy cover would fall below 60%.  All of the 54 acres of suitable nesting habitat would 

remain suitable following thinning treatments.  Two acres of foraging habitat would not change in 

canopy cover classification.  Overall, canopy cover would change from a unit average of 76% to 59% 
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for unit 282 where fuels where the risk to wildfires would be lowered while maintaining suitable 

habitat conditions for the goshawk under both Alternatives 1 and 3.   

 

NE Sagehen Goshawk PAC 

In 2011, an active goshawk nest with one fledgling was discovered, necessitating the designation of 

a new northern goshawk protected activity center (PAC). This PAC, known as the NE Sagehen 

goshawk PAC, encompasses all of Unit 39 (32 acres) and those portions of Unit 38 within emphasis 

areas 1, 4, and 5 (160 acres). The emphasis area 7 portions of Unit 38 (50 acres) are not within the 

PAC. Under Alternative 1, a portion of this PAC (160 acres in Unit 38) is proposed for mechanical 

thinning followed by prescribed underburning. 

Alternative 1 proposes to amend the Forest Plan by implementing proposed treatments within the 

NE Sagehen Goshawk PAC, figure 3.7 below, since the Forest Plan directs the Sierra Nevada forests 

to  only conduct treatments needed to meet fuels objectives.   Proposed treatments within the PAC 

would go beyond simply meeting fuels objectives and would be beneficial to goshawk and their 

habitats by also increasing forest structural diversity, create snags, and promote resilient forests 

conditions, in addition to reducing fuels hazards.  The creation of early seral openings would 

potentially improve goshawk prey species habitat by regenerating and enhancing shrub species 

abundance.  Legacy tree treatments would also reduce fuels, but would specifically be aimed at 

developing larger trees. 

 

The NE Sagehen Goshawk PAC lies entirely within the WUI threat zone, where mechanical 

treatments proposed under Alternative 1 include variable thinning, legacy tree treatment, 

suppressed cut, decadent feature enhancement, dense cover areas, early seral openings, and 

underburning.  The implementation of Alternative 1 would treat 132 acres of nesting habitat and 7 

acres of foraging habitat (Table 27).  Out of 132 acres of suitable nesting habitat, 93 acres would 

change from CWHR 4D to 4M post-treatment, and 39 acres of CWHR 4M would stay 4M post-

treatment.  Thinning treatments within Unit 38 would change canopy cover from 71% to 50.3% 

resulting in the short-term reduction in habitat quality.  The core area of the PAC lies within Unit 39, 

and this unit is no longer proposed for treatment under any of the alternatives. Hence, the existing 

canopy cover of 71 percent in Unit 39 would be retained. The average residual canopy cover within 

the entire PAC, including Units 38 and 39 combined would be 53.4%.  Suitable goshawk habitat post-

treatment would not result in the loss of suitable habitat.  Understory vegetation would become 

more open from thinning treatments and underburning, which would provide more open forest 

conditions preferred for hunting by goshawk.  Legacy tree treatments would promote the growth of 

larger trees which would provide more nesting structures.  Decadent feature enhancements would 

enhance prey habitat and goshawk roosting/resting habitat by increasing the abundance and 

distribution of snags.  Overall, when considered together, all the various treatments including 

delineating dense cover areas and creation of early seral openings would provide increased 

horizontal and vertical diversity that would be beneficial to goshawk for nesting and foraging in the 

long-term. 
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The NE Goshawk PAC would not be treated under Alternatives 2 and 3, and therefore indirect 

impacts to goshawk habitat would not occur as described under Alternative 1.  However, the 

opportunity to develop more resilient forests, increase structural diversity, create snags, and reduce 

wildfire risk to protect and enhance goshawk habitat within the PAC would be foregone.  Alternative 

3 would have slightly greater benefits than Alternative 2, since 56 acres of suitable habitat within 

the Lower Sagehen PAC would receive fuels treatments. 

 

Dense Cover Areas and Early Seral Openings in Goshawk PACs 

As described in the proposed action, dense cover areas (DCAs) are small areas distributed within 

treatment units that provide continuous vertical and horizontal cover with a mixture of shrubs and 

trees along with large and small down wood, snags, and high stumps. DCAs would typically contain 

clumps of trees of various size classes as well as a variety of snag and down wood sizes. These DCAs, 

ranging in size from 0.25-1 acre, would contribute to/enhance within-stand horizontal and vertical 

structural diversity and provide important old forest and/or mid seral habitat elements within the 

HRCA.   

 

ESOs would be comprised of dense young regenerating trees and/or shrubs to provide early 

successional habitat within larger stands managed for late successional or old forest habitat. ESOs, 

from 0.25-0.50 acre, would enhance within-stand age and species diversity.  ESOs would be created 

by taking advantage of existing conditions, such as areas of sparse tree cover, thinner soils, or 

pockets of extensive tree mortality. Openings would be created by removing most or all of the 

existing trees and either planting or allowing natural shrub and/or tree regeneration to create an 

ESO of early successional habitat.  Within ESOs (regeneration areas), prescribed fire would be 

applied to regenerate shrubs and create suitable areas for shade-intolerant tree species to 

regenerate. 

 

For DCAs comprised of multiple sizes of trees, snags, and down wood, prescribed fire would be 

carefully applied to maintain key habitat elements, particularly snags and down wood. 

Underburning in DCAs comprised of multiple sizes of trees, snags, and down wood would likely 

result in some mortality of suppressed and subdominant trees.  Burning prescriptions would be 

designed to ensure the overall structure of the DCA would remain intact.  

 

Under Alternative 1, approximately 19 acres of DCAs within the PACs would be designated for 

retention (13 acres – Unit 38, 6 acres – Unit 282) and would continue to provide areas of higher 

canopy, vertical and horizontal structure, down wood, snags, and high stumps in their existing 

condition.  The 7 acres of ESOs scattered across Unit 38 in the PAC would result in removal of all 

existing trees and would eventually be planted or naturally regenerate over time.  Therefore, the 

CWHR vegetation class in ESOs would likely remain the same as the current existing vegetation 

following treatment.  However, the CWHR tree size and canopy classes would be reverted to early 

seral openings following treatments, as all trees would be removed.  However, it is expected that 

the ESOs would eventually become forested and not result in long-term type conversion. 
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Additionally, the ESOs would not alter or change the habitat suitability for Northern goshawk across 

the units or would not result in habitat fragmentation at the landscape level. These DCAs and ESOs 

combined with variable thinning, legacy tree treatments, suppressed thinning, and associated fuels 

treatments would result in a more diverse and resilient landscape within and surrounding the PACs,  

although localized effects from the treatments would vary depending  upon the size of the openings 

and site-specific conditions.  Generally, the creation of early seral openings would be expected to 

result in increased shrubs, which would benefit prey species diversity.  The overall effects to both 

the NE Sagehen Goshawk and the Lower Sagehen Goshawk PACs would be minimal, since the 

openings are small and scattered. 

 

Alternative 1 would provide more structural diversity within the NE Sagehen PAC by the delineation 

of both DCAs and ESOs scattered throughout the 210 acres of Unit 38 compared to both Alternatives 

2 and 3.  Under Alternative 3, Non-commercial Alternative, a total of 6 acres of DCAs are proposed 

within Unit 282 (108 acres) where hand thinning is proposed.  There would be no ESO treatments  

proposed within the Lower Sagehen PAC for Alternatives 1 and 3.  For Alternative 2, No Action, 

there would be no implementation of DCAs or ESO and the PACs would remain in the existing 

condition and would not provide for increased vegetation structural and age class diversity across 

the 210-acre PAC. 

 

Indirect Effects to Suitable Goshawk  Habitat  

Suitable goshawk foraging and nesting habitat were assessed for potential effects of proposed 

treatments for the action alternatives.  Under Alternative 1, 1,792 acres of suitable nesting habitat 

and 798 acres of foraging habitat are proposed for thinning out of the total 2,621 acres.  In addition, 

64 acres would be treated that are not suitable for foraging or nesting.  Of the 1,792 acres of 

suitable nesting habitat, thinning and fuels treatments, including variable thinning, legacy tree 

treatments, and suppressed cutting would result in 881 acres of CWHR 4D that would change to 4M, 

where canopy cover would be reduced below 60%.  Within Unit 33, 35 acres would change from 4D 

to 4P and 17 acres would change from 4M to 4P where canopy cover would fall below 40% within 

the Emphasis Area, but the overall residual canopy cover for Unit 33 would be above 40% following 

treatments.  A total of 292 acres would result in retaining canopy cover  >60% (3D, 4D, 5D) post-

treatment and another 581 acres would remain in the 4M canopy class (40-50%). All 1,792 acres of 

suitable nesting habitat would retain nesting habitat suitability, but would be reduced in quality in 

the short-term.  Within 822 acres of suitable foraging habitat, canopy cover would be reduced, but 

would remain suitable and would retain their present canopy cover classification following 

treatments.  Current unit average canopy cover ranges from 51% to 80% and post-treatment 

average canopy cover would range from 41% to 71%.   

 

Under Alternative 3, Non-commercial Alternative, a subset of Alternative 1 units would be proposed 

for treatment to meet fuels objectives, where 1,132 acres of suitable nesting habitat would result in 

lowered canopy cover in the short term.  All 1,132 acres would remain suitable, but habitat quality 

would be lowered in the short-term.  Approximately 168 acres of nesting habitat would retain 

canopy cover levels  >60%, 187 acres of nesting habitat would change in CWHR type 4D to 4M, and 



154 | P a g e  
 

349 acres would remain as CWHR 4M following treatments.  The quantity of suitable foraging 

habitat would remain unchanged following hand thinning treatments and follow-up fuels 

treatments such as, prescribed fire and mastication where treatment involves removal of small 

diameter trees that would not result in a significant change in canopy cover or tree class. 

 

Under Alternative 3, the opportunity to increase and enhance forest resiliency and structure 

diversity would not be achieved on 1,521 acres that are proposed for treatment under Alternative 1.  

The average unit canopy cover for Alternative 3 currently ranges from 51% to 76%.  Average canopy 

cover for the units following treatments would range from 41% to 71%. 

 

Under Alternative 2, No Action, 2,621 acres suitable nesting and foraging habitat would not be 

treated and therefore, canopy cover would not change or be reduced in quality.  However, forest 

resiliency, forest structural diversity, and reduced fuels hazard would not be realized under the No 

Action Alternative.  Stand density reduction would not occur and therefore, legacy tree treatments 

that would promote the growth and protection of large, old trees important for nesting would not 

occur. In the long-term, goshawk nesting and foraging habitat, including those within and 

surrounding the five goshawk PACs, would remain at a higher risk of potentially severe wildfire 

effects under the No Action Alternative. 

 

As shown in Table 3.13 below, for Alternative 1, 292 acres would remain unchanged in the CWHR 

5D/4D/3D types, 881 acres would change from CWHR 4D to 4M, 35 acres would change from 4D to 

4P, 581 acres of 4M types would remain unchanged, and 17 acres would change from CWHR 4M to 

4P types.  Although Emphasis Area 6 within Unit 33 would reduce canopy cover to 38% post-

treatment, the average canopy across the unit would result in a post-treatment canopy cover of 

44%, and would therefore meet Forest Plan standards and guidelines for mechanical thinning.  All 

2,621 acres of suitable goshawk nesting habitat would be reduced habitat quality, as stated above.   

However, treatments would result in increased structural diversity and forest resiliency through 

reduced hazard fuels while maintaining large trees and moderate canopy cover required for nesting.  

On 822 acres of foraging habitat there would be no change in habitat quantity, but would result in 

slight canopy reductions from hand thinning and fuels treatments.  The understory structure would 

be more open from various fuels treatments which would benefit goshawk prey species in the short-

term. 

 

For Alternative 3,  1,132 acres of suitable nesting habitat proposed for treatments would result in 

168 acres that would remain as CWHR 5/4/3D, 349 acres would stay as CWHR 4M, and 187 acres 

would change from CWHR 4D to 4M following treatments, where habitat quality would be reduced.  

The quantity of suitable nesting habitat would be unchanged post-treatment.  On 391 acres of 

suitable foraging habitat quantity and post-treatment CWHR types would remain unchanged. 

 
Alternative 3,  1,132 acres of suitable nesting habitat proposed for treatments would result in 168 
acres that would remain as CWHR 5/4/3D, 349 acres would stay as CWHR 4M, and 187 acres would 
change from CWHR 4D to 4M following treatments, where habitat quality would be reduced.  The 
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quantity of suitable nesting habitat would be unchanged post-treatment.  On 391 acres of suitable 
foraging habitat quantity and post-treatment CWHR types would remain unchanged. 
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Table 3.15. Acre Summary of Changes to CWHR types within Suitable Northern Goshawk Nesting and  Foraging Habitat 

Unit  
Unit 

Acres 

High and Moderate Quality Nesting Moderate Quality Foraging 

Post-
treatment 
Acres of   

CWHR Class 
Unchanged 

(5/4/3D 
remaining 

5/4D) 

Post-
treatment 
Acres of  

Changes in 
CWHR Class  
(4D to 4M) 

Post-treatment 
Acres of  

Changes in 
CWHR Class  
(4D to 4P) 

Post-treatment 
Acres of   CWHR 

Class 
Unchanged  

(4M remaining 
4M) 

Post-
treatment 
Acres of  

Changes in 
CWHR Class 
(4M to 4P) 

Post-treatment 
Acres of   

CWHR Class 
Unchanged 

(3/4P 
remaining 

3/4P) 

Post-
treatment 
Acres of   
CWHR 
Class 

Unchanged 
(2/3/4S 

remaining 
3/4S) 

Post-
treatment 
Acres of   
CWHR 
Class 

Unchanged 
(3M 

remaining 
3M) 

33 118 8 41.9 35.2 8.5 17 7.3 0.4 0 

34 
68 3 58.0 0.0 1.0 0 6.3 0.0 0 

35 64 3 24.84 0.0 10.9 0 25 0 0 

36 101 2 44.6 0.0 48.2 0 11.4 0 0 

38 210 6 108.4 0 59.9 0 24.4 4.7 0 

39 32 21 0.0 0.0 5.7 0 29.1 0 0 

46 621 0 88.3 0.0 236.3 0 192.5 53.5 28 

47 33 0 0.9 0.0 3.4 0 4.2 24.8 0 

61 20 20 0.0 0.0 0.0 0 0 0 0 

73 144 6 77.3 0.0 36.8 0 6.0 1.7 0 

76 91 0 3.3 0.0 20.9 0 49.5 6.1 0 

80 5 0 4.9 0.0 0.0 0 0.2 0 0 

85 64 0 6.4 0.0 0.0 0 52.9 3.4 1 

87 207 0 0.1 0.0 0.1 0 0.0 0.4 196 

89 34 45 0.0 0.0 0.0 0 2.2 0.7 0 

90 40 1 34.0 0.0 3.8 0 0.8 0 0 
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91 9 0 13.4 0.0 8.7 0 0.0 0.3 0 

98 63 45 0.0 0.0 0.0 0 0.5 0.3 4 

99 67 30 29.8 0.0 0.0 0 0.6 2.8 2 

100 120 37 33.9 0.0 30.0 0 9.4 7.5 0 

156 84 4 47.9 0.0 21.6 0 7.5 0 0 

163 82 6 55.9 0.0 14.4 0 4.5 6 0 

213 268 19 189.3 0.0 21.3 0 36.4 1.6 0 

282 108 35 17.4 0.0 49.6 0 4.6 1.4 0 

Total 2653 292 880.6 35 581.1 17 475.3 115.6 231 

Alternative 3 

46 621 0 88.3 0.0 236.3 0 192.5 53.5 28 

47 33 0 0.9 0.0 3.4 0 4.2 24.8 0 

61 20 20 0.0 0.0 0.0 0 0 0 0 

76 91 0 3.3 0.0 20.9 0 49.5 6.1 0 

91 9 0 13.4 0.0 8.7 0 0.0 0.3 0 

98 63 45 0.0 0.0 0.0 0 0.5 0.3 4 

99 67 30 29.8 0.0 0.0 0 0.6 2.8 2 

100 120 37 33.9 0.0 30.0 0 9.4 7.5 0 

282 108 35 17.4 0.0 49.6 0 4.6 1.4 0 

Total 1,132 168 187.0 0 348.9 0 261.3 96.7 33 
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Dense Cover Areas (DCAs) and Early Seral Openings (ESOs) in Suitable Goshawk Habitat 

DCAs are areas that are delineated within treatment areas that will remain intact and provide high to 

moderate quality goshawk foraging habitat which typically provide areas of higher canopy cover and 

larger trees compared to the surrounding areas.  Alternative 1 proposes to delineate a total of 78 

acres of DCAs, of which 0.4 acres are not suitable, 73 acres are high and moderate quality nesting 

habitat, and 7 acres are moderate quality foraging habitat for the goshawk.   

 

Alternative 1 proposes to create a total of 54 acres of ESOs, of which 48 acres (89%) are high and 

moderate quality nesting, and 6 acres (11%) are moderate quality foraging habitat for the goshawk.  

The ESOs would result in removal of all existing trees and would eventually be planted or naturally 

regenerate over time.  Therefore, the CWHR vegetation class in ESOs would likely remain the same as 

the current existing vegetation following treatment.  However, the CWHR tree size and canopy 

classes would be reverted to early seral openings following treatments, as all trees would be 

removed.  However, it is expected that the ESOs would eventually become forested and not result in 

long-term type conversion.  Additionally, the ESOs would not alter or change the habitat suitability 

for goshawk across the treatment units or would not result in habitat fragmentation at the landscape 

level. These DCAs and ESOs combined with variable thinning, legacy tree treatments, suppressed 

thinning, and associated fuels treatments would result in a more diverse and resilient landscape 

within suitable goshawk habitat, although localized effects from the treatments would vary 

depending upon site-specific conditions.   

 

Both Alternatives 1 and 3 would designate a total of 28 acres of DCAs within fuels treatment units 

(Units 61, 91, 98, 99, 100, 282).  Out of 573 acres proposed for fuels treatments in these units, 342 

acres (60%) are suitable goshawk nesting habitat and 33 acres (6%) are suitable for foraging.  It can 

be assumed that the DCAs represent a relatively similar proportion of nesting and foraging habitat 

within the fuels treatment units, since specific habitat data for DCAs within fuels treatment units was 

not available for this analysis.  Under Alternative 3, increased structural diversity from DCAs would 

only occur across 573 fuels treatment acres compared to the 1,664 acres in Alternative 1 (Units 33, 

34, 35, 36, 38, 61, 73, 85, 89, 90, 91, 156, 163, 213, 282) where the combination of DCAs and ESOs 

would contribute to more resilient forests and heterogeneity across the landscape.  Alternative 2 

would provide no change in forest structural diversity across the landscape, but would have the least 

short term impacts to goshawk habitat in the short-term since no ESOs would be created where all 

the trees would be harvested.   

 

Snags and Down Logs 

Snags and down logs were analyzed in the section Effects Common to All Wildlife.  Generally, 

Alternative 1 would maintain all existing snags >15 inch dbh, except for those needing to be removed 

for equipment operability or those that pose a risk public safety.  It is expected that there would 

be no measurable difference in the number of snags greater than 15 inches dbh between the 

existing condition and the immediate post treatment condition.  
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The Forest Vegetation Simulator model projected that Alternative 1 would result in lower snag 

abundance compared to Alternatives 2 and 3 within 30 and 50 years after treatment. Generally, 

Alternative 2 would result in the most snags compared to Alternatives 1 and 3, 30 and 50 years post-

treatment.  In all cases, the snag densities projected at 30 and 50 years post-treatment would retain 

snag densities per Forest Plan standards and guidelines throughout the Sagehen Basin under all the 

alternatives. 

 

Conclusion and Determination 

The Sagehen Project uses concepts from GTR-220 and GTR-237 which strive to promote long-term 

ecosystem restoration, forest resiliency, and fuels reduction while using innovative vegetation 

treatments that enhances and retains suitable goshawk habitat across the analysis area.  The 

Sagehen Project, as proposed, would: 

 Maintain suitable nesting, roosting, and nesting habitat within the NE Sagehen and Lower 

Sagehen Goshawk PACs and throughout the treatment units in the long-term.  Treatments as 

proposed under Alternatives 1 and 3 would result in the short-term reduction in habitat quality 

while promoting long-term sustainability and resiliency of habitat by treatments specifically 

designed to improve goshawk habitat such as, legacy tree treatment, fuels reduction, increased 

horizontal and vertical structural diversity, and decadent feature enhancement. 

 Retain high and moderate quality nesting and roosting habitat that are dominated by large trees, 

moderate to high canopy cover, abundance of snags and downed logs, and therefore promote 

goshawk occupancy and reproductive success. 

 Maintain and create habitat for goshawk prey species, particularly, birds and small mammals 

through various treatments, including dense cover areas , early seral openings, snag creation, 

and retention of shrubs. 

 Promote forest resiliency and patch-scale heterogeneity to meet fuels and ecological restoration 

objectives while enhancing and maintaining goshawk habitat in the long-term.  

 Forest management and fuels reduction strategies uses slope, topographic position and aspect 

that would result under a natural disturbance regime may benefit goshawk in the long-term, with 

the acknowledgement that short-term impacts to goshawk may occur. 

 

Implementation of Alternatives 1 and 3 may affect individuals, but is not likely to result in a trend 

toward Federal listing or loss of viability for the Northern goshawk within the planning area of 

Tahoe National Forest. In the absence of a range wide viability assessment, this viability 

determination is based on local knowledge of the Northern goshawk as discussed previously in 

this evaluation, and professional judgment. 

 

WILLOW FLYCATCHER 

Status: USFS R5 Sensitive 

The willow flycatcher (Empidonax trailii) is listed on the USFS R5 Sensitive Species List for Tahoe 

National Forest. There are three subspecies of willow flycatcher in different portions of California; 
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they have been distinguished from each other based on distribution and color. In the Sierra Nevada, 

E. t. adastus and E. t. brewsteri generally occupy the eastern and western slopes, respectively; both 

of these subspecies likely occur in Tahoe National Forest (Green et al. 2003). The southwestern 

willow flycatcher, E. t. extimus, occupies southern California as well as other southwestern States and 

was listed as endangered by the USFWS in 1995 (USDI Fish and Wildlife Service 1995; 60 FR 10694). 

In accordance with the SNFPA Record of Decision (USDA Forest Service 2001), a Conservation 

Assessment of the Willow Flycatcher in the Sierra Nevada was completed (Green et al. 2003). The 

Conservation Assessment summarized all known and relevant information pertinent to management 

of the willow flycatcher in the Sierra Nevada at the time of its completion. A Conservation Strategy 

for the Willow Flycatcher in the Sierra Nevada is currently being produced. Willow flycatcher 

monitoring and demographic analysis has been conducted in the central and northern Sierra Nevada 

since 1997 under a cost share agreement between Texas A&M University and the USFS Region 5; 

each year progress reports and a year-end annual report on the results are produced. 

The willow flycatcher was once a common summer resident throughout California where suitable 

habitat existed; areas where it was most common included the Central Valley and central California 

in general, and the southern coastal region (Grinnell and Miller 1944, Harris et al. 1987). Observed 

declines in breeding populations have been a growing concern for over four decades and it is now 

limited to scattered meadows of the Sierra Nevada and along the Kern, Santa Margarita, and San Luis 

Rey Rivers (Harris et al. 1987). As of completion of the Conservation Assessment in 2003, estimates 

of the willow flycatcher population in the Sierra Nevada bioregion ranged from 300 to 400 

individuals, with 120 to 150 individuals on National Forest System land (summarized in Green et al. 

2003). Most of the remaining breeding populations of willow flycatchers in the Sierra Nevada occur 

in isolated mountain meadows up to 8000 feet elevation (Serena 1982, Harris et al. 1988, Stafford 

and Valentine 1985, Bombay 1999, Bombay et al. 2001). The highest recorded number of territories 

on National Forest System land in the Sierra Nevada bioregion is located in the Perazzo Meadows 

area in Tahoe National Forest. Systematic surveys and research on willow flycatchers have occurred 

throughout the Perazzo Meadow area since the early 1980s (eg. Serena 1982, Flett and Sanders 

1987, Harris et al. 1987, Sanders and Flett 1989, Bombay et al. 2003, Mathewson et al. 2009). 

The willow flycatcher is a small passerine Neotropical migrant that breeds during summer in riparian 

deciduous shrub habitat generally dominated by willows in the United States and Canada, and 

winters in tropical and subtropical areas from southern Mexico to northern South America (as 

summarized in Green et al. 2003). Willow flycatchers in the northern Sierra Nevada typically begin 

arriving on their breeding grounds around the 1st of June, and egg laying for first nest attempts 

sometimes begins as early as the second week in June, but more often in late June/early July 

(summarized in Green et al. 2003). Up to three nesting attempts may occur as a result of nest failure, 

with egg-laying through the 1st week of August, and all willow flycatchers appear to be gone from 

their breeding territories by mid-September (summarized in Green et al. 2003). 

Breeding habitat typically includes moist meadows with perennial streams and smaller spring fed or 

boggy areas with willow or alders; dense thickets are generally avoided in favor of more patchy 
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willow sites providing considerable edge (summarized in Green et al. 2003). Bombay et al. (2003) 

found that riparian shrub cover was the primary predictor of habitat selection at the meadow, 

territory, and nest site scales, and that increased shrub cover also predicted both abundance and 

territory success. Willow flycatcher nesting success is strongly associated with standing or flowing 

water or heavily saturated soils (summarized in Green et al. 2003). Meadow size seems to be an 

important factor for willow flycatcher use. Willow flycatchers in the Sierra Nevada use meadows 

ranging from 1 to 719 acres; more than 80% of territories occur in meadows greater than 20 acres 

(Serena 1982, Harris et al. 1987, Harris et al. 1988, Bombay 1999, Green et al. 2003). Willow 

flycatchers have also been found in riparian habitats of various types and sizes ranging from small 

lakes or ponds surrounded by willows with a fringe of meadow or grassland, to willow lined streams, 

grasslands, or boggy areas. 

Potential risk factors include management activities that may affect the current habitat, distribution, 

and abundance of willow flycatchers in the planning area.  Activities that have the potential to alter 

willow flycatcher habitat including changes to meadow hydrology, stream bank alteration, changes 

to vegetation structure and composition.  Activities that have the potential to affect willow flycatcher 

habitats are livestock grazing, roads, and recreation that affect meadow/willow systems, such as OHV 

use. 

There are approximately 80 acres of potentially suitable willow flycatcher habitat mapped within the 

Sagehen Basin located along Sagehen Creek within stringer meadows and willow habitat, extending 

from Highway 89 to Sagehen Creek Campground.  Although, 80 acres of meadow and willow habitat 

is mapped as potentially suitable for willow flycatchers, not all 80 acres are actually suitable for 

nesting.  An estimated fifty percent of meadow/willow habitat is dryer and does not have standing 

water at the surface throughout the breeding season that is characteristic of high quality willow 

flycatcher nesting habitat. The fens at Sagehen have water saturated to the surface throughout the 

breeding season, including at Mason and Kiln fens.  However, the fens have very little willow habitat; 

and the scattered clumps of willow species found within the fens is the low-growing Eastwood’s 

willow (Salix eastwoodieae), which is not preferred for nesting and foraging by willow flycatcher.  In 

general, willow flycatchers tend to nest and forage in the taller Lemon’s willow (Salix lemmonii) or 

Geyer’s willow (Salix geyeriana), which are found along the mainstem of Sagehen Creek. 

The Forest Plan directs the Sierra Nevada Forests to conduct surveys for willow flycatchers within 

occupied habitat.  Willow flycatcher surveys were conducted to Regional protocol between the years 

of 2001 and 2008.  In 2002, a single male was detected in the section between Highway 89 and the 

Sagehen Field Station.  In subsequent years following the 2002 detection, willow flycatchers have not 

been detected within the Basin.  

Direct Effects and Indirect Effects 

There is a low potential for willow flycatchers to be directly affected by project activities under 

Alternatives 1 and 3, since willow flycatchers have not been detected in the vicinity since 2002.  

Surveys conducted between 2005 and 2008 did not result in locating any willow flycatchers within 

Sagehen Basin.  However, proposed project activities in units that are adjacent to Sagehen Creek 
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(Units 98, 99, 100, 282) have the potential to directly disturb willow flycatchers during the breeding 

season (May-Sept.) when proposed treatments are conducted.  Treatments within these units are all 

hand treatments, and therefore, disturbance to willow flycatcher would be relatively minor, except 

for 45 acres of mastication proposed within Unit 99.  Direct disturbance to willow flycatcher is likely 

to be short-term and would not all happen at the same time, since treatment units would be 

harvested at different times.  Willow flycatcher habitat would not be altered or affected from 

proposed activities under Alternatives 1 and 3, since no treatments are proposed within willow 

flycatcher habitats. Alternative 2, No Action, would not directly, indirectly, or cumulatively affect the 

willow flycatcher, since no activities are proposed. 

 

Conclusion and Determination 

Implementation of Alternatives 1 and 3 may affect individuals, but is not likely to result in a trend 

toward Federal listing or loss of viability for the willow flycatcher within the planning area of Tahoe 

National Forest. In the absence of a range wide viability assessment, this viability determination is 

based on local knowledge of the willow flycatcher as discussed previously in this evaluation, and 

professional judgment. 

PACIFIC MARTEN 

Status: USFS R5 Sensitive 

The Pacific marten (Martes caurina) is listed on the USFS R5 Sensitive Species List.  The marten 

historically occurred in forests throughout North America, experienced reductions in portions of its 

range due to intensive trapping and reduction in habitat quality, and has since been reestablished in 

portions of the historic range with natural expansions and with the aid of translocations (summarized 

in Kucera et al. 1995). Recent genetic and morphological evidence has warranted splitting the Pacific 

marten into two species: the Pacific marten east of the Rocky Mountain crest (Martes caurina) and 

the Pacific marten (M. caurina) west of the crest (Dawson and Cook 2012).  Two subspecies of the 

Pacific marten are recognized in California: the Sierra marten (M. c. sierrae) in the Sierra Nevada, 

Cascades, and Klamath/Trinity mountains, and the Humboldt marten (M. c. humboldtensis) in the 

redwood zone along the north coast. In California, marten were trapped for fur until prohibited in 

1946 in the extreme northwestern portion of the state, and throughout the State in 1953 

(summarized in Kucera et al. 1995). The Humboldt marten was thought to be possibly extinct from 

the coastal range at one time (refer to Kucera et al. 1995, and Zielinski and Golightly 1996 as cited in 

Zielinski et al. 2001), but marten are now known to exist in a small area in California’s north coast 

range (Zielinski et al. 2001, Slauson 2003, Slauson et al. 2007). Besides the Humboldt marten and two 

other subspecies in eastern Canada, most of the other known subspecies appear to be well 

distributed within their geographic ranges, including the Sierra Nevada population (Zielinski et al. 

2001). Marten are known to exist in suitable habitat on all the National Forests in the Sierra Nevada 

Province; however, Zielinski et al. (2005), based on recent survey data, report a gap in the current 

distribution centered on Plumas County which was not historically present. 

In the Sierra Nevada marten generally occur at elevations of ~4,500 feet to 10,500 feet, averaging 

6,600 feet.  Kucera et al. (1995) describe the distribution of the marten in California from eastern 
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Siskiyou and northwestern Shasta Counties through the western slope of the Sierra Nevada to 

northern Kern County, and on the eastern slope of the Sierra Nevada as far south as central-western 

Inyo County. In the southern Cascades and northern Sierra Nevada, Kirk (2007) noted that 85% of 

contemporary marten detections in his analysis occurred above 6,000 feet elevation (despite a 

reduced survey effort at these higher elevations), 15% of detections were between 3,000 and 6,000 

feet, and no detections of marten occurred below 3,000 feet elevation.  

Preferred forest types in the Sierra Nevada include mature mesic forests of red fir, red fir/white fir 

mix, lodgepole pine, subalpine conifer, and Sierran mixed conifer (Freel 1991). CWHR types 4M, 4D, 

5M, 5D, and 6 are moderate to highly important for the marten (USDA Forest Service 2001). Analysis 

of effects to marten weighs heavily on the preferred habitat types, but consideration is given for the 

utilization of other marginal habitat types. Forest stands dominated by Jeffrey pine do not appear to 

support marten in Tahoe National Forest (Martin 1987), as evidenced by the lack of marten 

detections in pure eastside pine (some of which were adjacent to mixed conifer stands which did 

contain marten detections) during systematic surveys conducted on the eastside of Tahoe National 

Forest (data on file at Sierraville Ranger District). 

Preferred habitat is generally characterized by dense canopy, multi-storied, multi-species late seral 

coniferous forests with a high number of large (> 24 inch dbh) snags and downed logs (Freel 1991). 

Late- and old-structure forests (with larger diameter trees and snags, denser canopy and more 

canopy layers, and plentiful course woody material) are thought to provide ample rest and den sites, 

protection from avian and mammalian predators, and foraging sites (Bull et al. 2005). Data from 

some studies shows that use of habitat by marten does not necessarily rely on high levels of canopy 

cover, but likely involves a complex interaction of habitat variables, at both small and large scales, 

which provide for their life history requirements and minimizes the risk of predation on them (refer 

to Soutiere 1979, Drew 1995, Chapin et al. 1997, and Slauson 2003). Koehler and Hornocker (1977) 

suggested that while open meadows and burns may be avoided by marten in winter when they are 

under a heavy snowpack, these areas may be used in the summer, or in low snow years, if they 

provide adequate cover and food.  

Marten have been found to be generally associated with mesic conifer-dominated forest conditions 

(eg. Spencer et al. 1983, Martin 1987, Buskirk et al. 1989, Wilbert et al. 2000, Mowat 2006, Baldwin 

and Bender 2008). Studies in the Sierra Nevada indicate martens have a strong preference for forest-

meadow edges, and riparian forest corridors used as travel ways appear to be important for foraging 

(Spencer et al. 1983, Martin 1987). Spencer et al. (1983) found that in the lower Sagehen Creek basin 

on the eastside of Tahoe National Forest below approximately 6,700 feet elevation, marten strongly 

preferred riparian lodgepole pine habitat and selected against brush, mixed conifer, and Jeffrey pine 

habitats; riparian areas were used more for activity than resting, and mixed conifers were used more 

for resting than activity. In the upper Sagehen basin above approximately 6,700 feet elevation, 

marten were found to strongly prefer red fir habitat associations for both resting and activity 

(Spencer et al. 1983). Spencer et al. (1983) found that marten preferred forest stands with 40-60% 

canopy cover at both resting and foraging sites and avoided stands with less than 30% canopy cover.  
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Coarse woody debris is an important component of marten habitat, especially in winter, by providing 

structure that intercepts snowfall and creates subnivean tunnels, interstitial spaces, and access holes 

(Andruskiw et al. 2008). Zielinski et al. (1983) suggested that marten activity varied to allow them to 

take advantage of subnivean dens utilized by their prey. Sherburne and Bissonette (1993) found 

marten more likely to utilize subnivean access points in areas that contained more abundant prey. 

They also found that when coarse woody debris covered a greater percent of the ground, marten use 

also increased (Sherburne and Bissonette 1993). Older growth forests with accumulated coarse 

woody debris provide the forest floor structure necessary to enable marten to forage effectively 

during the winter (Sherburne and Bissonette 1993).  

Marten home ranges are large by mammalian standards, particularly for their size (Buskirk and 

Ruggiero 1994, Buskirk and Zielinski 1997). Martens exhibit a high level of variation in home range 

size throughout their range, and generally exhibit a low level of same-sex overlap (Bull and Heater 

2001). From numerous studies across the range of the marten, Powell (1994) calculated the mean 

home range size for males of 2,000 acres and for females 570 acres (as cited in Powell et al. 2003). 

Marten home range sizes in the Sierra Nevada have been reported to vary from approximately 420 to 

1,800 acres for males, and 170 to 1,400 acres for females (summarized data from Simon 1980, 

Spencer 1981, Martin 1987, and Zielinski et al. 1997 as reported in Buskirk and Zielinski 1997). 

Variation in home range size may be a function of prey abundance or habitat quality (Ruggiero and 

Buskirk 1994). In northeastern Oregon, Bull and Heater (2001) found that home range size was not 

correlated to the amount of unharvested forest in their study.  

Drew (1995) suggested that some fine-scale selection factor not linked to foraging strategy, such as 

minimizing the risk of predation by avoidance of open areas, appears to influence habitat selection, 

and recommended maintenance of landscape connectivity to prevent isolation of forest patches. Kirk 

(2007) found the best association for marten occurrence at the largest scale he modeled (30.9 mi2), 

with amount of habitat, number of habitat patches, and land ownership category emerging as 

important variables, suggesting selection based upon broad scale landscape conditions.  The size of 

openings that martens will cross in the Sierra Nevada or Cascades is currently under study (Zielinski 

2013). However, in the Rocky Mountains, the average width of clear cuts (openings) crossed by 

martens was 460 ft; this distance is significantly less than the average width of clear cut openings 

that martens encountered but did not cross (average = 1,050 ft) (Heinemeyer 2002). Moreover, 

martens were more likely to cross larger openings (max distance = 600 ft.) that had some structures 

in them (i.e., isolated trees, snags, logs) than smaller openings (average distance = 160 ft) that had no 

structures (Heinemeyer 2002). Cushman et al. (2011) reported that snow-tracked martens in 

Wyoming strongly avoided openings and did not venture more than 55 feet from a forest edge.    

In the Sagehen Creek basin in Tahoe National Forest, Moriarty et al. (2011) found that marten 

detections decreased from an average detection rate of 65% in the early 1980s (Spencer 1981, 

Zielinski 1981, Martin 1987) to 4% in her study conducted from 2007-2008, based on similar but not 

identical methodology. Analysis of prior research in this area showed that the distribution of marten 

detections changed spatially from a semi-uniform distribution in the upper and lower basin in 1980s 

to detections that were clustered in the southwest corner of the upper basin by the early 1990s 
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(Moriarty et al. 2011). The reasons for the apparent decrease in marten abundance were not clear, 

but may have included reduction of habitat quality, increase in habitat fragmentation, loss of 

important microhabitat features such as snags and down woody material, or other factors (Moriarty 

et al. 2009). From 1984-1990 more than 30% of the forested habitat in the Sagehen basin was 

impacted by various logging treatments (Moriarty et al. 2011). Moriarty et al. (2011) suggested that 

rather than amount of habitat (which did not change significantly), it is likely that the size of patch 

core areas, distance between patches, spatial configuration of patches, and microhabitat features 

within patches may be more important for marten persistence. 

Marten natal and maternal den structures may occur in rock crevices, snags, squirrel middens, logs, 

artificial log structures, slash piles, squirrel nests, live trees, underground, and in at least one case a 

boulder field (Ruggiero et al. 1998, Bull and Heater 2000). In Wyoming, Ruggiero et al. (1998) found 

that red squirrel middens were strongly favored for parturition sites (56%) and were often associated 

with large-diameter logs and other course woody debris. Buskirk et al. (1989) found that in winter 

adult marten used subnivean resting sites located next to course woody debris in spruce-fir especially 

during colder temperatures and re-used the same resting sites more frequently, whereas juvenile 

marten rested more often in lodgepole pine stands without as much course woody debris and used 

the same resting sites less frequently. They suggested different use of resting sites by adults and 

juveniles as either due to exclusion of juveniles from preferred habitats due to territorial influences, 

or to experiential learning by juveniles over time as to what constitutes a good resting site (Buskirk et 

al. 1989). During periods of warmer temperatures, marten rested for shorter periods of time and 

showed increased use of rock fields (below snow surface) and above-ground locations such as snags 

for resting (Buskirk et al. 1989). Wilbert et al. (2000) found that use of subnivean versus supranivean 

resting sites increased with lower temperature and recent (previous 24 hours) snowfall. In their study 

in Wyoming, the mean diameter of trees and snags in which cavities were used for resting was 20” 

dbh, which was significantly larger than trees and snags used for resting on branches (mean dbh 13”) 

(Wilbert et al. 2000).  

Prey species abundance is a critical component of the habitat and there is some dietary overlap with 

the fisher, particularly in the southern Sierra Nevada where they occur sympatrically (Zielinski and 

Duncan 2004). Both species prey heavily upon squirrels, but marten diet has been found to be 

diverse, including a variety of mammals, birds, reptiles, fish, insects, seeds, and fruits (Koehler and 

Hornocker 1977, Soutiere 1979, Hargis and McCullough 1984, Zielinski and Duncan 2004). Marten 

prey items vary seasonally and appears to depend on availability. Simon (1980) found insects 

dominating the diet in summer and fall, while Douglas squirrels (Tamiasciurus douglasii) provided the 

bulk of winter and spring nourishment. At Sagehen Creek, CA, within the Truckee Ranger District, 

Zielinski (1983) found microtine rodents the most frequent year-round prey. Chickaree, snowshoe 

hare, northern flying squirrel, and deer mouse were taken almost exclusively during the winter; and 

squirrels and chipmunks formed the largest component of the diet from late spring through fall. 

Hargis and McCullough (1984) found that marten diet differed by year (winter in their study) possibly 

related to prey availability and/or depending on environmental factors; there was a pronounced 

difference in winter precipitation and the snowpack in different years in their study. In the southern 
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Sierra Nevada, Zielinski and Duncan (2004) found that the marten and fisher diet is similar and highly 

diverse; the marten diet consisted of 34 distinguishable taxa of animals and plants, with squirrels the 

highest proportion at 22%. Moritz et al. (2008) investigated the effects of climate change over the 

past century in Yosemite National Park on small mammal distributions. They found variable 

elevational shifts amongst small mammal species (even for closely related species), but high-

elevation species typically experienced range contractions from lower elevations (50% of high-

elevation species) and low-elevation species typically expanded their range upward (50% of low-

elevation species), a pattern expected with increased temperature (analysis of regional weather 

records indicate a 3.7° C (6.7° F) increase in average minimum monthly temperature over the past 

100 years) (Moritz et al. 2008). 

Numerous and heavily traveled roads are thought to be undesirable in order to avoid habitat 

disruption and/or animal mortality. Roads may decrease prey and food availability for marten as well 

as fisher (Allen 1987) due to prey population decreases resulting from road kills and/or behavioral 

barriers to movement. In Ontario, Robitaille and Aubry (2000) found that while martens were as 

likely to be detected near roads as they were away from roads, analysis of marten track density 

showed more activity away from roads, suggesting that marten movement differed when near roads. 

In his southern Cascades and northern Sierra Nevada study area, Kirk (2007) found that the amount 

of roads did not emerge as an important variable in his analysis of marten detections at varying 

scales. In a forest managed for timber harvest in Maine, Chapin et al. (1998) concluded that marten 

responded more strongly to forest fragmentation associated with clear-cut logging than to proximity 

to forest roads; the median density of roads in marten home ranges exceeded 1.3 mi/mi2 in their 

study. In two study sites in California (Lake Tahoe Basin Management unit and Sierra National 

Forest), Zielinski et al. 2008 found that off-highway vehicle and over-the-snow vehicle use (at least up 

to 1 vehicle per 2-hour time period) had no effect to marten occurrence, circadian activity, or sex 

ratio. In west-central Alberta, Webb and Boyce (2009) found that no traplines with consistent marten 

harvests through time had >36% of the trapline developed; in their study roads and oil and gas wells 

were the primary form of development. 

Marten have been detected throughout the Sagehen Basin since the early 1980s by various 

researchers, including Sandy Martin, Terri-Simon Jackson, Wayne Spencer, and Bill Zielinski.  Concern 

regarding marten declines within the Sagehen Basin led to a research study on marten distribution 

and habitat changes over a 30 year period (Moriarity et al. 2011). During 2007 and 2008, systematic 

and comprehensive marten surveys were completed across the majority of the Sagehen Basin within 

mature to late-successional forests during a research study by Katie Moriarity. A variety of methods 

were used, including remotely sensed cameras, track plates, and genetic analysis from hair or scat 

samples. Areas dominated by younger forests, including plantations were not sampled. Marten were 

detected during 2008 between the months of January and March.  The majority of marten detections 

were located in the southwestern portion of the uppermost Basin in forests dominated by red fir, 

lodgepole pine or mixed conifer forests comprised of a combination of white fire, lodgepole pine, 

and red fir.  These marten detections encompassed approximately one-third of the total Basin area in 

areas that have the greatest concentration of high quality marten habitat. Marten have also been 
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detected by Forest Service biologists just north of the Basin on the Sierraville Ranger District in 2003 

for the Phoenix Project planning and analysis.  Moriarty et al. (2011) found that marten population 

declines within the Basin coincided with the period of intensive timber harvest between 1983 and 

1990.   

Suitable Marten High Quality Denning and Foraging Habitat Description and Analysis Area  
Suitable marten habitat for analyzing the direct, indirect, and cumulative effects project alternatives 
was generated by modeling habitat using the current Tahoe NF vegetation map and Geospatial 
Interface tools for ArcGIS. The existing vegetation maps are classified using the CWHR classification 
system.  During the Sagehen Project collaborative process, a marten subcommittee was convened to 
refine marten habitat suitability definitions as follows on Table 3.16 below. 
 

Table 3.16. Definitions of High and Moderate Quality Marten Habitat within the Sagehen Basin (Moriarty 2009, 
modified) 
 

Habitat Forest Type Size 
Class* 

Canopy 
Closure** 

High Quality 

 Lodgepole Pine (LPN) 4, 5 M, D 

Montane Riparian (MRI) 5, 6 M, D 

Red Fir (RFR) 4, 5 M, D 

Subalpine Conifer (SCN) 4, 5 M, D 

Sierran Mixed Conifer (SMC) – Fir dominated stands only 5, 6 M, D 
White Fir (WFR) 4, 5, 6 M, D 

Moderate Quality 

 Eastside Pine (EPN) – with a lodgepole pine component only 4, 5, 6 P, M, D 
Eastside Pine (EPN) 5, 6 M, D 

Jeffrey Pine (JPN) 5, 6 M, D 

Lodgepole Pine (LPN) 4, 5 P 

Montane Riparian (MRI) 4 M, D 

Red Fir (RFR) 4, 5 P 
Subalpine Conifer (SCN) 4, 5 P 

Sierran Mixed Conifer (SMC) – Fir dominated stands only 4 M, D 

Sierran Mixed Conifer (SMC) – Pine dominated stands only 5, 6 M, D 

 
Within the Sagehen Wildlife analysis area, there is a total of 29,467 acres of which 75% (22,237 ac) is 
on National Forest System lands (NFS) and 25% (7,230 ac) is in private ownership.   Of the total 
National Forest System lands in the analysis area, 14% is high quality marten habitat; 9% is moderate 
quality marten habitat; and 76% is not suitable.  
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Figure 3.8 depicts a map of Pacific marten high and moderate quality habitat including proposed 

treatments for the proposed action. Figure 3.8. Pacific marten high and moderate quality habitat 

within the analysis area. 

Direct and Indirect Effects 

Assumptions used for the analysis: 

 Pacific marten habitat is generally associated with mature forests (mid to late-successional 
forests) 

 Martens are sensitive to the loss and fragmentation of mature forest habitat 

 Marten habitat is important to consider at the local scale, home range scale, and landscape 
scale 

 High quality marten habitat dominated by large trees, moderate to high canopy cover, 
abundance of snags and downed logs provide prey resources, resting structures, and escape 
cover to avoid predators. 

 Martens can inhabit younger or managed forests as long as some of the structural elements 
found in older forests remain, particularly those required for resting and denning  

 Forest  management aimed at promoting forest resiliency and patch-scale heterogeneity can 
meet fuels and ecological restoration objectives and provide for marten habitat (North et al. 
2009, North et al. 2012) 

 Forest management and fuels reduction strategies using slope, topographic position and 
aspect that would result under a natural disturbance regime may benefit marten by reducing 
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the risk of stand-replacement wildfires, although short-term impacts to habitat would be 
expected while still providing sufficient marten habitat 

 

Direct Effects – Project Disturbance 

Pacific marten inhabiting the Sagehen Basin has the potential to be directly disturbed by project 

activities under both Alternatives 1 and 3.  Disturbance from proposed treatments could result in 

displacement and/or mortality to marten, or short-term changes in behavior or stress levels.  

Alternative 1 would have the greatest potential to disturb marten, since mechanical methods would 

be used and would likely create the most noise related disturbance.  Alternative 3 would result in less 

marten disturbance compared to Alternative 1, since all treatments are hand treatments and would 

result in fewer acres potentially causing disturbance to the marten.  Alternative 2, No Action, would 

not result in direct effects or disturbance to marten. 

 

Indirect Effects - Habitat Quantity and Quality 

Forest Thinning 

The largest potential threat to marten and their habitat is the effect of forest thinning, since clear-

cutting is virtually non-existent on public lands.  However, harvesting on private land may still have 

significant effects to marten habitat availability. The effects of forest fragmentation has been 

reported in numerous cases in the literature, mainly describing the sensitivity of martens to the 

effects of forest fragmentation (Bissonette et al. 1997, Chapin et al. 1998, Hargis et al. 1999, Potvin 

et al. 2000 in Zielinski 2013), but in these cases, the fragmentation is typically due to regeneration or 

clear-cut harvests. How thinning treatments fragment habitat is poorly known, but it is under study 

in the Cascades in California (K. Slauson, unpubl. data; K. Moriarty, unpubl. data).  Fuller and Harrison 

(2005) evaluated the effects of partial harvests on martens in Maine.  They found martens used the 

partial harvest stands primarily during the summer, where 52-59 percent of the basal area was 

removed in partial harvests. Marten home ranges were larger when they used partial harvest stands, 

indicating poorer habitat quality in these areas. Partial harvested areas were avoided during the 

winter, presumably because they provided less overhead cover and protection from predators. How 

this study relates to predicting the effects of thinning in marten habitat in the Sierra Nevada is 

unclear, but it may suggest that martens would likely be associated with the more dense residual 

areas in thinned units and may also increase their home ranges, which may lead to decreased 

population density. The negative effects of thinning likely result from reducing overhead cover. 

Thinnings from below, which retain overstory cover, probably have the least impact on marten 

habitat, provided they retain sufficient ground cover. Downed woody debris provides important 

foraging habitat for martens. Andruskiw et al. (2008) found that physical complexity on or near the 

forest floor, which is typically provided by coarse woody debris, is directly related to predation 

success for martens; when this complexity is reduced by timber harvest (a combination of clear-cut 

and selection harvests with subsequent site preparation in their study area), predation success 

declines. Marten home ranges in uncut forests had 30 percent more coarse woody debris (> 10 cm 

diameter) from all decay classes combined than in cut forests (Andruskiw et al. 2008).  
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As stated above, indirect effects to marten abundance and distribution can be affected by habitat 

alteration from thinning and fuels treatment activities that affect canopy cover density, forest 

structure, understory condition, and availability of large trees.  The availability of snags and down 

logs is also important to consider within marten and their prey species habitats. The indirect effects 

of the project alternatives to high and moderate quality marten habitat will be described within the 

Sagehen Project wildlife analysis area encompassing 29,467 acres.  The metrics or considerations for 

analyzing indirect effects are as follows: 

 Changes to CWHR Type, Size Class, and Canopy Cover 

 Snags and Downed Log Abundance 

 Habitat Fragmentation and Structural Diversity 

 Forest 

 Resiliency 

Suitable high and moderate quality marten habitat were assessed for potential effects of proposed 

treatments for the action alternatives, Table 3.17 below.  Of 2,536 acres proposed for thinning, a 

total 775 acres of suitable high and moderate quality habitat (232 acres – high quality, 544 acres - 

moderate quality) are proposed for treatment under Alternative 1. Out of  232 acres of high quality 

marten habitat, thinning and fuels treatments (including variable thinning, legacy tree treatments, 

and suppressed cutting) 133 acres of CWHR 4D would change to 4M (5D to 5M, unit 213 only), where 

canopy cover would be reduced below 60%.  Approximately 59 acres would remain in the CWHR 

4D/5M type post-treatment, and 40 acres would remain as CWHR 4M.  While a short-term reduction 

in canopy cover would result from proposed treatments, all 232 acres would remain as high quality 

habitat immediately following treatments, but would result in reduced in quality in the short-term. 

Of the 544 acres of moderate quality marten habitat proposed for treatment, 407 acres would 

change from CWHR 4D to CWHR 4M, 87 acres would remain CWHR 4M, 42 acres would change from 

CWHR 4D to 4P, and 8 acres would remain as CWHR 4P types post-treatment.  The 42 acres that 

would change from CWHR 4D to 4P where post-treatment canopy cover level would fall below 40% 

are located within Unit 33.  However, the residual canopy cover for Unit 33 would be above 40%, and 

therefore, Forest Plan standards and guidelines to retain suitable marten habitat >40% canopy cover 

would be met. Current unit average canopy cover ranges from 51% to 80% and post-treatment 

average canopy cover would range from 41% to 71% under Alternative 1.   

Under Alternative 3, Non-commercial Alternative, a subset of Alternative 1 units (1,137 acres) would 

be proposed for treatment to meet fuels objectives, where 222 acres of high and moderate quality 

habitat (146 acres – high quality, 76 acres – moderate quality) would result in lowered canopy cover 

in the short term.  All 222 acres of suitable marten habitat would remain suitable, but habitat quality 

would be lowered in the short-term.  Approximately 68 acres of nesting habitat would change in 

CWHR type 4D to 4M, 58 acres would remain as CWHR 4D, and 21 acres would remain as CWHR 4M 

following treatments.  The quantity of suitable high quality marten habitat would remain unchanged 

following hand thinning treatments and follow-up fuels treatments such as, prescribed fire and 

mastication where treatment involves removal of small diameter trees that would not result in a 
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significant change in canopy cover or tree class.  Proposed treatments of moderate quality habitat 

would change from CWHR 4D to CWHR 4M on 21 acres, remain as CWHR 4D on 41 acres, remain as 

CWHR 4M on 10 acres, and 4 acres would stay as CWHR 4P post-treatment.  

Under Alternative 3, the opportunity to increase and enhance forest resiliency and structure diversity 

would not be achieved on approximately 1,399 acres that are proposed for treatment under 

Alternative 1.  Legacy tree treatments and decadent feature enhancements that would enhance and 

increase course woody debris important for marten denning and resting would not be realized.  

Enhancing marten prey habitat by creating landscape level heterogeneity from early seral openings 

and decadent feature enhancements on 1,399 acres would not occur in mechanical thinning units. 

The average unit canopy cover for Alternative 3 currently ranges from 51% to 76%.  Average canopy 

cover for the units following treatments would range from 41% to 71%. 

Under Alternative 2, No Action, 2,563 acres, including 775 acres of high and moderate quality marten 

habitat would not be treated and therefore, canopy cover would not change or be reduced in quality.  

However, forest resiliency, forest structural diversity, and reduced fuels hazard would not be realized 

under the No Action Alternative.   Stand density reduction would not occur and therefore, legacy tree 

treatments that would promote the growth and protection of large, old trees important for marten 

denning, resting, and foraging would not be achieved in the long-term. In the long-term, marten 

denning and foraging habitat throughout the Sagehen Basin would remain at a higher risk of severe 

wildfire effects under the No Action Alternative.   
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Table 3.17. Current  and Post-Treatment CWHR Habitat Acres within High and Moderate Quality Marten Habitat by Unit 

Alternative 1 

Unit  
Unit 

Acres 

High Quality Marten Habitat  Moderate Quality Marten Habitat Unit Average Canopy Cover 

 Acres 

Current CWHR 

type, size, 

Canopy Cover 

Class 

Post-

treatment 

CWHR type, 

size, Canopy 

Cover Class 

Acres 

Current Tree 

Size and Canopy 

Cover Class 

Post-treatment 

Tree Size and 

Canopy Cover 

Class 

Current 

Canopy 

Cover 

Post-

Treatment 

Canopy Cover 

33 118 4 RFR4D  RFR4M 
37 SMC4D  SMC4M 

71% 44% 
32 SMC4D SMC4P 

34 68 0 None None 
33 SMC4D SMC4M 

70% 53% 
1 SMC4M SMC4M 

35 64 6 LPN4D LPN4M 
15 SMC4D  SMC4M 

68% 47% 
6 SMC4M SMC4M 

36 101 0 None None 0 None None 75% 50% 

38 210 
31 WFR4D WFR4M 

47 SMC4D SMC4M 63% 52% 
19 WFR4M WFR4M 

46 621 
0.4 LPN4D  LPN4M 

0 None None 51% 41% 
4 (RFR, LPN) 4M  (RFR, LPN)4M 

47 33 0 None None 0 None None 51% 46% 

61 20 20 (LPN,WFR) 4D (LPN,WFR) 4D 0 None None 74% 64% 



173 | P a g e  
 

73 144 0 None None 
66 SMC4D  SMC4M 

72% 51% 
21 SMC4M SMC4M 

76 91 0.1 LPN4D  LPN4M 2 SMC4D SMC4M 56% 43% 

80 5 0 None None 5 SMC4D Aspen 4M >60% 40-60% 

85 64 0 None None 5 SMC4D SMC4M 62% 56% 

87 206 0 None None 0 None None 60% 46% 

89 34 0 None None 2 SMC4D SMC4M 80% 56% 

90 40 0.10 LPN4D LPN4M 
31 SMC4D LPN4M 

78% 51% 
4 SMC4M SMC4M 

91 9 
6 LPN4D  LPN4M 

1 SMC4D SMC4M 62% 58% 
1.5 LPN4M LPN4M 

98 63 45 LPN4D  LPN4M 0 None None 59% 40% 

99 67 11 LPN4D  LPN4D 0.6 LPN4P LPN4P 59% 63% 

100 120 27 LPN4D  LPN4D 

41 SMC4D SMC4D 

64% 60% 10 SMC4M SMC4M 

3.5 LPN4P LPN4P 

163 82 24 (LPN, WFR) 4D 
(LPN, WFR) 

4M 

39 SMC4D SMC4M 

66% 50% 13 SMC4M SMC4M 

4 LPN4P LPN4P 
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213 268 

1 SMC5D SMC5D 111 
(LPN, WFR, RFR) 

4D 

(LPN, WFR, RFR) 

4M 
68% 55% 

0.05  SMC5D SMC5M 1 
(LPN, WFR, RFR) 

4M 

(LPN, WFR, RFR) 

4M 

282 108 
16 LPN4D  LPN4M 

13 SMC4D SMC4D 76% 59% 
15 LPN4M LPN4M 

Totals 2,536 231     544         

Alternative 3*  

Unit  
Unit 

Acres 

High Quality Marten Habitat  Moderate Quality Marten Habitat Unit Average Canopy Cover 

 Acres 

Current CWHR 

Type, Size, and 

Canopy Cover 

Class 

Post-

treatment 

CWHR Type, 

Size, and 

Canopy Cover 

Class 

Acres 

Current Tree 

Size and Canopy 

Cover Class 

Post-treatment 

Tree Size and 

Canopy Cover 

Class 

Current 

Canopy 

Cover 

Post-

Treatment 

Canopy Cover 

46 621 
0.4 LPN4D  LPN4M 

0 None None 51% 41% 
4 (RFR, LPN)4M  (RFR, LPN)4M 

47 33 0 None None 0 None None 51% 47% 

61 20 20 (LPN,WFR)4D (LPN,WFR)4D 0 None None 74% 64% 

76 91 0.1 LPN4D  LPN4M 2 SMC4D SMC4M 56% 43% 

80 5 0 None None 5 SMC4D ASPEN4M >60% 40-60% 

91 9 6 LPN4D  LPN4M 1 SMC4D SMC4M 62% 58% 
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1.5 LPN4M LPN4M 

98 63 45 LPN4D  LPN4M 0 None None 59% 40% 

99 67 11 LPN4D  LPN4D 0.6 LPN4P LPN4P 59% 63% 

100 120 27 LPN4D  LPN4D 

41 SMC4D SMC4D 

64% 60% 10 SMC4M SMC4M 

3.5 LPN4P LPN4P 

282 108 
16 LPN4D  LPN4M 

13 SMC4D SMC4D 76% 59% 
15 LPN4M LPN4M 

Totals 1,137 146     76         

Alternative 3* - No treatment in Units 33, 34, 35, 36, 38, 39, 73,85, 87, 156, 163, 213 
  

  

  

 

Dense Cover Areas (DCAs) and Early Seral Openings (ESOs) in Suitable Marten Habitat 

DCAs are areas that are delineated within treatment areas that will remain intact and provide high to moderate quality marten habitat which 

typically provide areas of higher canopy cover and larger trees compared to the surrounding areas.  Alternative 1 proposes to delineate a total of 

78 acres of DCAs, of which 15 acres are not suitable, 28 acres are high quality, and 36 acres are moderate quality habitat for the marten. 

 

Alternative 1 proposes to create a total of 54 acres of ESOs, of which 15 acres are not suitable, 11 acres are high quality, and 29 acres are 

moderate quality marten habitat.  Emphasis areas 1 and 2 represent areas that currently have higher amounts of high and moderate quality 

marten habitat. Approximately 13 acres of ESO’s are proposed within emphasis area 1.  No ESOs are proposed within emphasis areas 2 or 4 that 

occur along the drainage bottoms.  These ESOs are roughly ¼ to ½ acre in size and would be scattered throughout these emphasis area 1. The 

ESOs would result in removal of all existing trees and would eventually be planted or naturally regenerate over time.  Therefore, the CWHR 

vegetation class in ESOs would likely remain the same as the current existing vegetation following treatment.  However, the CWHR tree size and 

canopy classes would be reverted to early seral openings following treatments, as all trees would be removed.  Moreover, it is expected that the 

ESOs would eventually become forested and not result in long-term type conversion.  Additionally, the ESOs would not alter or change the 
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marten habitat suitability across the treatment units or would not result in habitat fragmentation at the landscape level, particularly since small 

localized openings would not increase the distance between suitable habitat patches. In the Rocky Mountains, the average width of clear cuts 

(openings) crossed by martens was 460 ft; this distance is significantly greater than the size of early seral openings proposed for the Sagehen 

Project.  

Both Alternatives 1 and 3 would designate a total of 28 acres of DCAs within fuels treatment (units 61, 91, 98, 99, 100, 282).  Out of 573 acres of 

fuels treatment acres in these units, 134 acres (23%) are high quality marten habitat and 70 acres (12%) are moderate quality marten habitat.  It 

can be assumed that the DCAs represent a relatively similar proportion of denning and foraging habitat within the fuels treatment units, since 

specific habitat data for DCAs within fuels treatment units was not available for this analysis.  Under Alternative 3, increased structural diversity 

from DCAs would only occur across 1,132 fuels treatment acres compared to the 1,664 acres in Alternative 1 (Units 33, 34, 35, 36, 38, 61, 73, 85, 

89, 90, 91, 156, 163, 213, and 282) where the combination of DCAs and ESOs would contribute to more resilient forests and heterogeneity 

across the landscape.  Alternative 2 would provide no change in forest structural diversity across the landscape, but would have the least 

impacts to marten habitat in the short-term since no ESOs would be created where all the trees would be harvested.   

 

Snags and Down Logs 

Snags and down logs were analyzed in the section Effects Common to All Wildlife.  Generally, Alternative 1 would maintain all existing snags >15 

inch dbh, except for those needing to be removed for equipment operability or those that pose a risk public safety.  It is expected that there 

would be no measurable difference in the number of snags greater than 15 inches dbh between the existing condition and the immediate post 

treatment condition.  

 

The Forest Vegetation Simulator model projected that Alternative 1 would result in lower snag abundance compared to Alternatives 2 and 3 

within 30 and 50 years after treatment. Generally, Alternative 2 would result in the most snags compared to Alternatives 1 and 3, 30 and 50 

years post-treatment.  In all cases, the snag densities projected at 30 and 50 years post-treatment would retain snag densities per Forest Plan 

standards and guidelines throughout the Sagehen Basin under all the alternatives.  Under Alternative 2, the opportunity to create denning 

habitat structures from decadent feature enhancements (creating short snags and partial tree girdling) would not occur on 2,563 acres, including 

775 acres of suitable marten habitat.   

Habitat Fragmentation and Connectivity 

Several studies on marten suggest that marten are extremely sensitive to habitat fragmentation.  Habitat Fragmentation to the marten should 

be addressed at three spatial scales: 1) local site, 2) home range, and 3) landscape scale.  Within the 29,467-acre analysis area, approximately 
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24% is high and moderate quality marten habitat (Moriarity, as modified), with the remaining 76% is either not suitable or only marginally 

suitable.   

The Sagehen Project was specifically designed for wildlife habitat enhancement, particularly for the marten as well as other mature and late-

seral associated species, such as the goshawk and the spotted owl.  Proposed forest thinning and fuels treatments under Alternatives 1 and 3 are 

not expected to increase or contribute to marten habitat fragmentation as there would be no reduction or removal of high and moderate quality 

habitat, although there would be short-term reduction in habitat quality on 775 acres of suitable habitat affecting both overstory and understory 

components.  Alternative 3 would affect fewer habitat acres than Alternative 1.  Desired canopy cover, large tree distribution, and coarse wood 

would be maintained throughout the project units and within suitable marten habitat. 

Early seral openings would not fragment habitat as they are small (0.25 and 0.5 acres) and would not restrict marten movement.  Openings 

would be scattered throughout proposed treatment units under Alternative 1 and would not compromise suitable habitat capability for the 

marten (none in Alternative 3). Individual openings would likely enhance marten prey base through increased forage production.  These 

openings would also contribute to forest structural diversity and heterogeneity.   

The maintenance and enhancement of large and old trees that are important to marten would be provided throughout treatment units. In a 

similar fashion, coarse woody debris (logs and snags) would be maintained as well as enhanced through the development and creation of short 

snags and partial tree girdling.   

The Sagehen Basin is within the Tahoe NF Forest Carnivore Network, which was developed to provide connectivity for Forest Carnivores at the 

landscape level.  The Carnivore Network was modeled using suitable habitat criteria for the marten and was based on the home range of the 

marten.  As such, connectivity within the Carnivore Network would be maintained throughout the Basin, within the greater 29,467 acre-analysis 

area, and within the Carnivore Network. 

Changes in Marten Habitat  

The maps shown in Figure 10 and 11 display the amount and distribution of high, moderate, and low quality marten habitat for existing and 

immediately post-treatment within the Basin.  There are a total of 3,679 acres of existing high and moderate quality marten habitat and 3,595 

acres immediately post-treatment.  The reduction of high quality habitat is primarily attributed to treatments that would move to moderate 

quality habitat or moderate quality moving into low quality habitat in the short-term.  Habitat that moves into the low quality habitat 

classification falls within portions of certain units where canopy cover dropped slightly below 40% (not across the entire unit). For example, 

canopy cover would change from 56% to 38% within emphasis area 6 of Unit 33.  However, the weighted unit average canopy cover would be 
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44% across the entire 118 acres within Unit 33 (See Silviculture Report, Table 16, p. 78), and therefore, the resulting CWHR type would be 4M or 

moderate quality for that entire unit. 

 

 

Figure 10.  Existing Marten Habitat within Sagehen Basin 
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Figure 11.  Post-Treatment Marten Habitat within Sagehen Basin 
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Table 41 below shows the changes to existing habitat marten habitat within proposed treatment units for Alternative 1, immediately post-

treatment and 30 years after treatment.  Initially, high quality habitat changes from 433 acres to 423 acres, but increases to 521 acres 30 years 

later, indicating an overall increase of 88 acres of high quality habitat compared to existing conditions.  A similar trend follows for moderate 

quality habitat where 650 acres of moderate quality habitat is reduced to 576 acres initially, but increases to 615 acres 30 years after treatment.  

After 30 years, high quality habitat, important for marten denning, increases by a net of 88 acres. 

 

Table 41. Acres of Marten Habitat within Treatment Units for Existing Condition, Post-Treatment, and 30 Years Post-
Treatment (Alternative 1) 

Marten Habitat Quality Existing (Acres) Post-Treatment 
(Acres) 

30 Years Post-
Treatment  

(Acres) 

Net Change  
30 Years Post-treatment 

(Acres) 

High  433 423 521 +88 

Moderate 650 576 615 -35 

Low 1,568 1,653 1,515 -53 

 

The next three maps (Figure 12, 13, 14) display the distribution and amount of marten habitat within the treatment units for existing conditions, 

immediately post-treatment, and 30 years after treatment.   
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   Figure 12. Existing Marten Habitat by Unit       Figure 13.  Marten Habitat Post-treatment by Unit 

 

  

 

 

 

 

 

 

 

       Figure 14. Marten Habitat 30 Years Post-treatment by Unit  



182 | P a g e  
 

FRAGSTAT Analysis for Marten Habitat 

 

An analysis of marten habitat using FRAGSTATS v4: Spatial Pattern Analysis Program for Categorical and Continuous Maps (McGarigal et al. 2012) 

was conducted to spatially and quantitatively assess the distribution, amount and configuration of suitable marten habitat throughout the 

Sagehen Basin through time.  This analysis addresses marten habitat in terms of patch size, patch distribution, and distance between patches. 

For the analysis, existing high and moderate quality marten habitat was analyzed immediately post-treatment and 30 years post-treatment.  

However, there are caveats and limitations that must be considered when reviewing the results of the FRAGSTAT model.  Therefore, when 

interpreting the results of the FRAGSTAT analysis, it is important to understand that modeling has limitations and that the results must be 

viewed with caution.   

 The FVS model has limited applicability for predicting distribution of post-treatment CWHR types, since the FVS model outputs are not 

spatially explicit. The average stand conditions generated from the FVS model are then used to estimate CWHR classification types.  

Using unknown accuracy and then running through a FRAGSTAT model further introduces uncertainty and limitations of the modeling 

results. 

 

 Attempting to project vegetation changes into the future introduces uncertainty because there are not any spatially explicit growth 

models available.  For the areas outside of units, the VDDT model was used to project vegetation 30 years beyond the present time.  

VDDT tool also is not a spatially explicit model.  Therefore, interpretation of the VDDT vegetation changes, and then translating and 

applying it to a spatially explicit model, such as FRAGSTAT further introduces uncertainty.  
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FRAGSTAT Analysis Results: 

 

The risk to marten habitat fragmentation was analyzed, in both in the short- and long-term, using FRAGSTAT (Version 4) (McGarigal et al. 2012) 

modeling (to estimate patch size, patch distribution, and distance between patches of high and moderate marten habitat within the Sagehen 

Basin, in a similar way that Moriarity et al. (2011) assessed marten habitat fragmentation within the Basin. A detailed description of FRAGSTAT 

marten habitat analysis is presented in Appendix A of the BE.  Existing high and moderate quality marten habitat was analyzed immediately post-

treatment and 30 years post-treatment to assess effects from treatments on potential marten habitat fragmentation. In summary, the 

FRAGSTAT modeling results indicate that marten habitat connectivity would be maintained following the treatments and 30 years into the 

future. Key results from the FRAGSTAT modeling include the following: 

 

 High quality habitat only decreased by 0.1% across the landscape immediately post-treatment and increased to by an additional 0.5% 30 

years after treatment.  

 The large patches of habitat remained constant across the landscape both following treatment and 30 years into the future. 

 The percentage of core area decreased from 4.12% to 3.4% initially after treatment and was predicted to increase to 4.9% 30 years after 

treatment.  

 The distance to the nearest patch increased slightly immediately following treatment, but decreased to less than existing patch distance 

30 years later. The distribution of patches changed very little. Additionally, proximity of high quality patches to one another improved 

both post-treatment and 30 years into the future.  

Marten habitat modeling using the FRAGSTAT program is depicted in the three marten habitat maps (Figures 15, 16, 17) for existing condition, 

immediately post-treatment, and 30 years after treatment.  Overall habitat connectivity is achieved in both the short and long-term. High quality 

habitat patches decreases slightly immediately post-treatment, but high quality habitat patches recovers after 30 years.  Patch size, 

configuration and distances between patches remains consistent, except for a small portion of moderate quality habitat where canopy cover 

drops slightly below 40% within unit 33 for Alternative 1.  None of the areas would prohibit movement or create long-term fragmentation at the 

landscape scale.    
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Figure 15.  Existing marten habitat as classified by high, moderate, and low quality types.
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  Figure 16.  Post-treatment marten habitat as classified by high, moderate, and low quality types. 
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 Figure 17.  Thirty year post-treatment marten habitat as classified by high, moderate, and low quality type



Conclusion and Determination 

The Sagehen Project uses concepts from GTR-220 and GTR-237 which strives to promote long-term 

ecosystem restoration, forest resiliency, and fuels reduction while using innovative vegetation 

treatments that enhances and retains suitable goshawk habitat across the analysis area.  The Sagehen 

Project, as proposed, would: 

 Maintain high and moderate quality marten habitat within throughout the treatment units in 

the long-term.  Treatments as proposed under Alternatives 1 and 3 would result in the short-

term reduction in marten habitat quality on 775 acres while promoting long-term sustainability 

and resiliency of habitat by treatments specifically designed to improve marten habitat such as, 

legacy tree treatment, fuels reduction, increased horizontal and vertical structural diversity, and 

decadent feature enhancements. 

 Retain high and moderate quality marten habitat dominated by large trees, moderate to high 

canopy cover, abundance of snags and downed logs, and therefore promote marten persistence 

and reproductive success. 

 Maintain and create habitat for marten prey species, particularly, birds and small mammals 

through various treatments, including dense cover areas , early seral openings, snag creation, 

and retention of shrubs. 

 Promote forest resiliency and patch-scale heterogeneity to meet fuels and ecological restoration 

objectives while enhancing and maintaining marten habitat in the long-term.  

 Forest management and fuels reduction strategies uses slope, topographic position and aspect 

that would result under a natural disturbance regime may benefit marten and its habitat, while 

undergoing short-term impacts. 

Implementation of Alternatives 1 and 3 may affect individuals, but is not likely to result in a trend 

toward Federal listing or loss of viability for the Pacific marten within the planning area of Tahoe 

National Forest. In the absence of a range wide viability assessment, this viability determination is based 

on local knowledge of the Pacific marten as discussed previously in this evaluation, and professional 

judgment. 

CALIFORNIA WOLVERINE 

Status: USFS R5 Sensitive, USFWS Proposed 

The wolverine is a California State Threatened species, and is listed on the USFS Regional Forester’s 

Sensitive Species list. The wolverine has been petitioned for listing as threatened or endangered under 

the Endangered Species Act, but upon status review in 2008 the USFWS determined it was not 

warranted listing (USDI Fish and Wildlife Service 2008; 73 FR 12929). On July 8, 2008 FWS received a 

Notice of Intent to Sue from Earthjustice alleging violations of the Act in their March 11, 2008, 12-month 

finding. On September 30, 2008, Earthjustice filed a complaint in the U.S. District Court, District of 

Montana, seeking to set aside and remand the 12-month finding back to the Service for reconsideration. 

On March 6, 2009, the Service agreed to settle the case with Earthjustice by voluntarily remanding the 

12-month finding and issuing a new 12-month finding by December 1, 2010. Following the settlement 

agreement, the court dismissed the case on June 15, 2009, and ordered the Service to comply with the 

settlement agreement. On April 15, 2010, the Service published a Notice of Initiation of a 12-month 
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finding for wolverines in the contiguous United States (75 FR 19591). That finding was published on 

December 14, 2010, and determined that the wolverine in the contiguous United States constituted a 

Distinct Population Segment and that the DPS warranted listing under the Act, but that listing was 

precluded by higher priority listing actions (75 FR 78030).  

On February 4, 2013, The U.S. Fish and Wildlife Service published a proposed rule to list the distinct 

population segment of the North American wolverine occurring in the contiguous United States, as a 

threatened species under the Endangered Species Act (USDI Fish and Wildlife Service 2013; [FWS–R6–

ES–2012–0107: 4500030113].  FWS also proposes a special rule under section 4(d) of the Act to apply 

the specific prohibitions of the Act necessary to protect the wolverine. The FWS has determined that 

habitat loss due to increasing temperatures and reduced late spring snowpack due to climate change is 

likely to have a significant negative population-level impact on wolverine populations in the contiguous 

United States. In the future, wolverine habitat is likely to be reduced to the point that the wolverine in 

the contiguous United States is in danger of extinction. 

The wolverine occurs at low densities and is secretive, difficult to observe even in core areas of its range, 

and one of the rarest and least known mammals in North America (Aubry et al. 2007). Zielinski et al. 

(2005), based on the lack of detections of wolverine in contemporary surveys, noted that the California 

wolverine may be extirpated or in extremely low densities from the southern Cascades through the 

Sierra Nevada. Since the last historic specimen was collected in California in 1922 (Fry 1923, and Grinnell 

et al. 1937 as cited in Aubry et al. 2007), there have been periodic anecdotal sightings (lacking conclusive 

physical evidence) of the wolverine in California including many in Tahoe National Forest, though these 

anecdotal sightings should be interpreted with caution (refer to McKelvey et al. 2008). In 2008, 

photographs and DNA were collected which verified the presence of a single male wolverine on the east 

side of Tahoe National Forest (Moriarty et al. 2009). Genetic analysis of this individual compared with 

wolverines across their range, including the seven genetic samples from California wolverine museum 

specimens (Schwartz et al. 2007), supports that the origin of this individual is from the western edge of 

the Rocky Mountains region, possibly from the Sawtooth Mountain Range in Idaho (Moriarty et al. 

2009). Additional photographs of this individual (confirmed with DNA analysis) have been collected since 

that time on land owned by Sierra Pacific Industries (SPI) in the checkerboard ownership area in the 

northern portion of Tahoe National Forest (SPI, unpublished data on file at Tahoe National Forest, 

Supervisor’s Office).  

The historic geographical range of the wolverine in California was originally described from the vicinity 

of Mount Shasta to Monache Meadows in Tulare County (Grinnell 1913 as cited in Shempf and White 

1977), which was later refined to Lake Tahoe through Tulare County in the central and southern Sierra 

Nevada (Grinnell 1933 and Grinnell et al. 1937, as cited in Shempf and White 1977). Fry (1923) noted 

that the wolverine was found in the high Sierra between 6,500 and 13,000 feet, that it was becoming 

very rare with individuals few and scattered where still found, and were most abundant in the vicinity of 

Mt. Whitney and Sequoia National Park. Grinnell et al. (1937) noted that "the wolverine in California is 

found chiefly in the Boreal life zone...at the time of heavy snowstorms in midwinter, wolverines have 

been found as low as 5,000 feet on the westslope of the Sierra Nevada...But ordinarily the wolverine is 

not known to come below 8,000 feet, even in the severest storms of winter." Grinnell et al. (1937) 



   

189 | P a g e  
 

estimated that there were no more than 15 pairs of wolverines left in California in the early 1930s. 

Based on reported sightings from various sources, Schempf and White (1977) described the wolverine 

distribution in California as a broad arc from Del Norte and Trinity counties (Yocum 1973) east through 

Siskiyou and Shasta Counties (Wildlife Management Institute 1974 as cited in Schempf and White 1977), 

and south through the Sierra Nevada to Tulare County (Jones 1950 and 1955). Kovach (1981) expanded 

this range to include the White Mountains in Mono County. Shempf and White (1977) described the 

elevational range in the North Coast mountains from 1,600 to 4,800 ft, in the northern Sierra Nevada 

from 4,300 to 7,300 ft, and in the southern Sierra Nevada from 6,400 to 10,800 ft. However, Aubry et al. 

(2007) scrutinized the historical records, and suggest that historically the wolverine population in the 

Pacific states was disjunct, with a large gap in distribution from the populations in the north Cascades 

and the Rocky Mountains to the historic California wolverine population, which only occurred in the 

central and southern Sierra Nevada. This conclusion is reinforced by genetic analysis conducted by 

Schwartz et al. (2007). Schwartz et al. (2007) compared DNA from seven historical specimens of 

wolverines from California with those from other locations throughout their holarctic distribution; their 

results indicate that wolverines from California likely genetically diverged over 2,000 years (and possibly 

much longer) ago from any other population, and are genetically more similar to Eurasian wolverines 

than to other North American populations. 

Wolverine habitat relationships, particularly in the contiguous lower 48 States, are not well-studied 

(Ruggiero et al. 2007, Aubry et al. 2007, Copeland et al. 2007). Empirical data from peer-reviewed 

literature on habitat relations, home-range sizes, or behavior exist from only two areas in the 

contiguous lower 48 States, one study area in northwestern Montana (Hornocker and Hash 1981) and 

one study area in central Idaho (Copeland 1996, Magoun and Copeland 1998, Copeland et al. 2007); 

population-level demographic analysis has recently been conducted in three other study areas of the 

lower 48 States (Squires et al. 2007), primarily in western Montana and overlapping into the Idaho 

panhandle. Other studies have been conducted in Alaska (e.g. Magoun and Copeland 1998, Dalerum et 

al. 2007, Golden et al. 2007), Canada (eg. Rowland et al. 2003, Krebs et al. 2007, Lofroth et al. 2007, 

Mulders et al. 2007) and other parts of their holarctic range (e.g. Pulliainen 1968, Sæther et al. 2005, 

May et al. 2006, Persson et al. 2006, Hedmark et al. 2007). Literature reviews, some with analysis of 

natural history attributes and recommendations for management, have also been conducted (e.g. 

Shempf and White 1977, White and Barrett 1979, Butts 1992, Copeland and Kucera 1997). Shempf and 

White (1977) used reported observations of wolverines in California to characterize habitat types and 

elevational ranges. 

In their analysis of broad-scale habitat relations, Aubry et al. (2007) found the only habitat characteristic 

that fully accounted for the historical distribution (refined to only verifiable and documented records 

which could be mapped with some degree of precision and excluding anecdotal observations) was 

persistent spring snow cover through the denning period (mid-April to mid-May), and generally 

associated with alpine vegetation and alpine climatic conditions. Aubry et al. (2007) speculated that if 

the persistence of wolverine populations is linked to the availability and quality of relatively deep snow 

for reproductive den sites (refer to Magoun and Copeland 1998) insufficient snow cover during the 

denning period could play an important role in limiting their distribution. 
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Little is known regarding wolverine use in forested habitats. Wolverines have a close association with 

large ungulate mammals, such as deer. However, habitats managed for deer may not necessarily 

provide for the wolverine’s other life history needs. The low availability of natal dens may limit 

reproduction in some areas, and physical structure such as coarse woody debris may be important. 

According to Banci (1994), management prescriptions that successfully provide for the life needs of 

species such as the Pacific marten, fisher, lynx and their prey will also provide for the needs of wolverine 

at the stand level. It is not known whether this will provide for wolverine habitat needs at the landscape 

or larger scales. At the landscape level, the wolverine’s large home ranges need to be considered in 

forest management planning (Banci 1994). However, what is understood about home range size and 

habitat use is generally from remote, undeveloped northern regions and generally is not known for the 

Sierra Nevada. White and Barrett (1979) believed that wolverines in California are highly dependent 

upon mature conifer forests for survival in winter, and generally move downslope in winter into heavier 

timber where food is available. In their preliminary search for study animals previous to capture for their 

demographic analysis, Squires et al. (2007) considered all forested areas (excluding ponderosa pine 

forest) and areas above tree line as potential wolverine habitat. 

Wolverines have large spatial requirements; the availability and distribution of food may be the primary 

factor in determining wolverine movements and home range (Hornocker and Hash 1981, Banci 1994). 

Individuals may move great distances on a daily basis; in northwestern Montana Hornocker and Hash 

(1981) found that the maximum distance traveled in 3 days was roughly 40 miles for males, and 24 miles 

for females. In central Idaho, Copeland et al. (2007) noted that wolverines were capable of crossing their 

home range in 24 hours. Except for females providing for offspring, or males seeking mates, movement 

is generally motivated by food (Ruggiero et al. 1994). During summer, long distance movements appear 

to be restricted to night when temperatures are cooler (Hornocker and Hash 1981). Home ranges of 

wolverines are generally extremely large and vary greatly depending on gender, availability of food, age, 

and differences in habitat. In northwestern Montana, Hornocker and Hash (1981) calculated the average 

annual range of males and females as 163 mi2 and 150 mi2, respectively. In central Idaho, Copeland 

(1996) found that the annual home ranges of resident adult males and females averaged 588 mi2 and 

148 mi2, respectively. In the Columbia Mountains of southeastern British Columbia, Krebs et al. (2007) 

calculated the average annual range of males and females as 298 mi2 and 126 mi2, respectively, and in 

the Omineca Mountains of northcentral British Columbia 527 mi2 and 156 mi2, respectively. Hornocker 

and Hash (1981) noted that two lactating females exhibited very similar, greatly reduced spring and 

summer ranges of approximately 39 mi2 each. They also stated: “Wolverines exhibited fidelity to a given 

area, but several individuals of both sexes made frequent long movements to other areas. The length of 

time spent away from the apparent home area varied from a few days to as long as 30 days. In all 

instances wolverines returned to the same area.” Hornocker and Hash (1981) found that home areas 

overlapped between individuals of the same and opposite sex, with scent marking maintaining space 

between individuals in time but not in area. They indicate, however, that mortality (in this trapped 

population) may have been high enough to keep territorialism from becoming established (Hornocker 

and Hash 1981).  
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Wolverines are generally described as opportunistic omnivores in summer and primarily scavengers in 

winter (Fry 1923, Ruggiero et al. 1994). Copeland et al. (2007) suspected that the minor seasonal 

variation in habitat use they observed was likely more related to varying food availability than to 

association with particular vegetation types. Wolverines primarily scavenge carrion in winter, but also 

prey on small animals and birds, and in summer may eat fruits, berries, and insects (Banci 1994).  

In 1977-78, a study conducted by the California Department of Fish and Game did not detect any 

wolverines in the north Sierras (Hummel 1978). During the winter of 1991-92, the California 

Deptartment of Fish and Game, University of California Berkeley, and five National Forests conducted a 

cooperative wolverine study using baited infra-red camera systems at 57 camera stations. Forests 

involved were the Inyo, Lake Tahoe Basin Management Unit, Shasta-Trinity, Stanislaus, and Tahoe 

National Forest. No wolverines were detected. During this study, fifteen of the camera units were placed 

within Tahoe National Forest for various lengths of time. In 1993 and 1994, Tahoe National Forest 

conducted additional studies using five camera units that were monitored by volunteers. No wolverines 

were detected. During the winters of 1998 through 2004, 136 baited camera survey stations were 

conducted primarily on the Sierraville Ranger District to USFS Region 5 protocol (Zielinski and Kucera 

1995). Wolverines were not detected during these survey efforts. 

Anecdotal sightings of wolverines have been reported in Tahoe National Forest. Ruth (1954) reported a 

wolverine in Squaw Valley during an Audubon Camp field trip which was observed by about 25 people. 

Schempf and White (1977) reported three recorded sightings in the Webber Lake area on Sierraville 

Ranger District, and on Truckee Ranger District near Martis Creek, though these may have been 

marmots. On Sierraville Ranger District, a wolverine sighting of unknown reliability is recorded near 

Jackson Meadows Reservoir in 1971, other incidental reports of unknown reliability have come from the 

public near Webber Lake Falls. More recent incidental sightings that could potentially be wolverine 

include a 1991 sighting reported in Euer Valley on Truckee Ranger District. A 1992 sighting in the 

Harding Point area, northeast of Sierraville, was confirmed by track identification. Sightings on the Yuba 

River Ranger District include one in 1989 in the Haskell Peak area, one in 1990 in the Upper Sardine Lake 

area, one in 1993 along the Gold Lake Road and Salmon Lake Road area, one in 1998 near Bassett's 

Station, and one at Sawmill Lake (near Bowman Lake) in 2008. Close to the Tahoe National Forest 

boundary with Plumas National Forest, sightings have been reported in the Gold Lakes Basin; one 

around 2006 and one in July 2009. On the Foresthill Ranger District, a wolverine was sighted in the 

Robinson Flat area in 1980 by a wildlife biologist, in 1992 a wildlife biologist observed a wolverine in the 

Granite Chief Wilderness Area, and around 2003 a wildlife biologist observed a wolverine near Foresthill.  

In 2008, following the confirmed detection of the male wolverine in Tahoe National Forest (discussed in 

Moriarty et al. 2009), numerous sightings were called in to Tahoe National Forest personnel which vary 

in date as far back as 1965. These reports include one from Prosser Dam on Truckee Ranger District in 

August 1965, a report of a dead wolverine found along the Gold Lake Highway in 1972, one from 

Sawmill Lake in August 1997, one from Bowman Lake Road near Henness Pass in 2000, one in the 

Webber Lake Falls area in summer 2004, one at Sierra Ski Park in January 2008, and one with unknown 

year from The Cedars area. 
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The single male wolverine that was detected in the Sagehen Basin during a research study by Katie 

Moriarity in 2008 has been detected on the Tahoe NF on a regular basis during the last five years by 

agency biologists, biologists from the Sierra Pacific Industry on private lands, and public members within 

the boundary of the Tahoe NF. Genetic information indicates the wolverine appears to be the same lone 

male individual, and was most recently photographed by a hiker during the spring of 2012 in the Grouse 

Lakes area.  This individual wolverine has been detected over the last several years across approximately 

a 300-square mile area.   

Direct and Indirect Effects 

Direct Effects:  Direct effects to wolverine from disturbance is been speculated to occur from human 

activities including winter and summer recreation, housing and industrial development, road corridors, 

and timber harvest or mining. The Sagehen Project has the potential to directly disturb the wolverine if 

it were to be in the vicinity of treatment units.  However, since the wolverine has a very large home 

range (~300 sq. mi.), there is a low potential that project treatments would actually coincide with the 

occurrence of wolverine, since the Saghen Project encompasses less than 3,000 acres and the home 

range for the wolverine ranges across the Tahoe NF Forest.  The Sagehen Project would equate to less 

than 2 percent of the wolverine’s home range.  Moreover, the wolverine would likely occupy higher 

elevation areas (above 8,000 feet) during the summer or fall months when project implementation 

would take place.  However, there is a potential that direct effects from project activities could occur.  In 

addition, since the individual is a single, lone male, it has not been established that there is a natal den 

site on the Tahoe NF or in the project vicinity. Therefore, natal den sites would not likely be affected by 

project activities proposed under the action alternatives. 

Alternative 1 would have the greatest potential of direct effects to the wolverine, since more than twice 

the area would be disturbed compared to Alternative 3; and the use of mechanical methods would have 

greater disturbance potential from noise and felling of large trees.  Alternative 3 would disturb 

wolverine to a lesser extent particularly since the treatments are all hand treatments, with a minor 

amount of mastication.  Alternative 2 would not directly affect the wolverine as no treatments are 

proposed.   

Indirect Effects:  Few effects to wolverines from land management actions such as grazing, timber 

harvest, and prescribed fire have been documented (USDI Fish and Wildlife Service 2013).  Proposed 

forest thinnings and fuels treatments under Alternatives 1 and 3 have the potential to modify wolverine 

habitat.  However, the habitat relationship between wolverines and forest conditions is not well-

understood. Wolverines are not considered to be dependent on specific vegetation or habitat features, 

and there is no evidence that would suggest that land management activities, including forest thinning 

and fuels reduction are a threat to the conservation of the species.  Wolverine habitat fragmentation 

and decrease is attributed to future climate change.  The best available science indicates that other 

potential stressors, such as land management, infrastructure development, and transportation corridors 

do not pose a threat to the conservation of the species.  

Since, wolverine occupy large home ranges with a variety of habitat conditions, including sparsely 

vegetated alpine areas to densely forested areas, there is no clear relationship of wolverine habitat 

requirements other than the need for deep, persistent spring snow cover (April 15 to May 14) is the best 
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predictor of wolverine occurrence. Wolverine year-round habitat use takes place nearly entirely within 

the area defined by deep persistent spring snow (Copeland et al. 2010). No records exist of wolverines 

denning anywhere but in snow, despite the wide availability of snow-free denning habitat within its 

range.  A very small portion (~25%) of the Sagehen Basin has deep persistent snowpack during the 

spring.  Where there is late persistent snow, it is in the upper elevations in the western-most and 

southern edge of the Basin.  Habitat was modeled by Copeland et al. (2009) based on the number of 

years an area had deep persistent snow into the spring ranging from 1 year to 7 years.  The modeled 

habitat was obtained from Jeff Copeland and used to assess the amount of suitable habitat for the 

Sagehen Project area.  When the modeled wolverine habitat of deep persistent snow coverage is 

overlayed with the Sagehen Project area, the majority of the suitable wolverine habitat is ranked as low 

quality where deep snow persisted into the spring for only for 1 to 2 years.  A small portion of the area, 

at the very far edge of the Basin ranked as moderate quality where deep snowpack persisted into the 

spring for 3 to 5 years. The majority of the Basin and proposed treatment units lie outside of the area 

with deep persistent snow.  Only unit 213 falls within the area that has deep persistent snow, but only 

for 1 or 2 years, with 7 years being the highest quality habitat.  Therefore, the majority of Sagehen Basin 

is either not suitable to wolverine (for denning) or is marginal at best at the western-most portion of the 

Basin. 

However, it has been suggested that improving habitat for early and mid-seral species, such as deer, 

may benefit wolverine by improving prey habitat.  Therefore, forest thinning activities that enhance 

forage for deer is likely to improve habitat conditions for wolverine.  Alternative 1 would likely benefit 

wolverine the most compared to Alternative 3, followed by Alternative 2.  Alternative 2 would not 

improve early or mid-seral forest habitat or increase the abundance and distribution of species 

dependent upon early and mid-seral habitats, such as deer. 

Conclusion and Determination 

Implementation of Alternatives 1 and 3 may affect individuals, but is not likely to result in a trend 

toward Federal listing or loss of viability for the California wolverine within the planning area of Tahoe 

National Forest. In the absence of a range wide viability assessment, this viability determination is based 

on local knowledge of the California wolverine as discussed previously in this evaluation, and 

professional judgment.  The USDI Fish and Wildlife Service, in their proposed rule to list the wolverine as 

threatened, state that while land management activities, such as timber harvest, wildland firefighting, 

prescribed fire, and silvicultural practices can modify wolverine habitat, the wolverine is a habitat 

generalist and appears to be little affected by changes to the vegetative characteristics. Most wolverines 

occur at high elevations with rugged terrain that is not conducive to intensive forest management.  The 

Service further states that habitat modifications resulting from the types of treatments proposed for the 

Sagehen Project would not significantly affect the conservation of the species. 

Section 7(a) of the Endangered Species Act requires agencies to evaluate their actions with respect to 

any species that is proposed or listed as endangered or threatened and respect to its critical habitat, if 

any is designated.  Section 49(a)(4) of the Act requires Federal agencies to confer with the Service on 

any action that is likely to jeopardize the continued existence of a species proposed for listing or result 

in the destruction or adverse modification of proposed critical habitat.  If a species is listed 
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subsequently, section 7(a)(2) of the Act requires Federal agencies to ensure that activities they 

authorize, fund or carry out are not likely to jeopardize the continued existence of the species or destroy 

or adversely modify its critical habitat.  At this time, the USFWS has not proposed designation of critical 

habitat.  Designation of critical habitat will likely include physical and biological features essential to the 

wolverine, including areas defined by persistent spring snowpack and areas with avalanche debris and 

talus slopes or boulder fields in which females can construct dens. 

The USFWS is proposing a special rule that covers the North American wolverine in the contiguous 

United States: 

 Any activity where wolverines are attempted to be, or are intended to be, trapped, hunted, 

shot, captures, or collected, in the contiguous U.S., will be prohibited.  It will also be prohibited 

to incidentally trap, hunt, capture, pursue, or collect wolverines in the course of otherwise legal 

activities.  The Sagehen Project, as proposed, would not trap, hunt, capture, pursue, or collect 

wolverines. 

 Incidental take of wolverine will not be a violation of Section 9 of the Act, if it occurs from any 

otherwise legal activities involving wolverines and their habitat that are conducted in 

accordance with applicable State, Federal, tribal, and local laws and regulations. Such activities 

occurring in wolverine habitat include: 

o Dispersed recreation such as snowmobiling, skiing, backpacking, and hunting for other 

species; 

o  Management activities by Federal agencies and private landowners such as timber 

harvest, wildland firefighting, prescribed fire, and silviculture; 

o Transportation corridor and urban development; 

o Mining; 

o Transportation and trade of legally possessed wolverine skins and skins from captive-

bred wolverines within the United States. 

Based on this information, the Sagehen Project is consistent with the Section 9 of the Act, and 

therefore conferencing is not required, since the proposed action alternatives would not likely 

jeopardize the continued existence of a species proposed for listing or result in the destruction or 

adverse modification of proposed critical habitat. 

 

MANAGEMENT INDICATOR SPECIES 

The purpose of this analysis is to evaluate and disclose the impacts of the Sagehen Project on the habitat 

of the eleven (11) Management Indicator Species (MIS) identified in the Tahoe National Forest (NF) Land 

and Resource Management Plan (LRMP) (USDA 1990) as amended by the Sierra Nevada Forests 

Management Indicator Species Amendment (SNF MIS Amendment) Record of Decision (USDA Forest 

Service 2007a).  This report documents the effects of the proposed action and alternatives on the 

habitat of selected project-level MIS.  This section of the EA is based on the terrestrial wildlife MIS 

report for the Sagehen Project, hereby incorporated by reference and available by request from the 

Tahoe National Forest.   
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Guidance regarding MIS set forth in the Tahoe NF LRMP as amended by the 2007 SNF MIS Amendment 

ROD directs Forest Service resource managers to (1) at project scale, analyze the effects of proposed 

projects on the habitat of each MIS affected by such projects, and (2) at the bioregional scale, monitor 

populations and/or habitat trends of MIS, as identified in the Tahoe NF LRMP as amended.  

Table 3.18 below lists the subject species considered.  Only those habitats and species designated as 

Category 3 in the table were determined to be potentially affected and analyzed in detail.  Category 2 

species habitat may be present in the analysis area, but would not be affected by the Sagehen project.  

Category 1 species habitat is not present within or adjacent to the project area and would not be 

affected. 

Table 3.18.  MIS for Project-Level Habitat Analysis for the Sagehen Project. 

Habitat or Ecosystem 

Component 

CWHR Type(s) defining the 

habitat or ecosystem 

component1 

Sierra Nevada Forests 

Management Indicator 

Species 

Scientific Name 

Category 

for  

Project 

Analysis 2 

Shrubland (west-slope 

chaparral types) 

montane chaparral (MCP), 

mixed chaparral (MCH), 

chamise-redshank chaparral 

(CRC) 

fox sparrow 

Passerella iliaca 

1 

Oak-associated Hardwood 

& Hardwood/conifer 

montane hardwood (MHW), 

montane hardwood-conifer 

(MHC) 

mule deer 

Odocoileus hemionus 

1 

Riparian montane riparian (MRI), valley 

foothill riparian (VRI) 

yellow warbler 

Dendroica petechial 

2 

Early Seral Coniferous 

Forest 

ponderosa pine (PPN), Sierran 

mixed conifer (SMC), white fir 

(WFR), red fir (RFR), eastside 

pine (EPN), tree sizes 1, 2, and 

3, all canopy closures 

mountain quail 

Oreortyx pictus 

3 

Mid Seral Coniferous Forest ponderosa pine (PPN), Sierran 

mixed conifer (SMC), white fir 

(WFR), red fir (RFR), eastside 

pine (EPN), tree size 4, all 

canopy closures 

mountain quail 

Oreortyx pictus 

3 
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Habitat or Ecosystem 

Component 

CWHR Type(s) defining the 

habitat or ecosystem 

component1 

Sierra Nevada Forests 

Management Indicator 

Species 

Scientific Name 

Category 

for  

Project 

Analysis 2 

Late Seral Open Canopy 

Coniferous Forest 

ponderosa pine (PPN), Sierran 

mixed conifer (SMC), white fir 

(WFR), red fir (RFR), eastside 

pine (EPN), tree size 5, canopy 

closures S and P 

sooty (blue) grouse 

Dendragapus obscurus 

2 

Late Seral Closed Canopy 

Coniferous Forest 

ponderosa pine (PPN), Sierran 

mixed conifer (SMC), white fir 

(WFR), red fir (RFR), tree size 5 

(canopy closures M and D), 

and tree size 6. 

California spotted owl 

Strix occidentalis 

occidentalis 

3 

Pacific marten 

Martes americana 

northern flying squirrel 

Glaucomys sabrinus 

Snags in Green Forest Medium and large snags in 

green forest 

hairy woodpecker 

Picoides villosus 

3 

Snags in Burned Forest Medium and large snags in 

burned forest (stand-replacing 

fire) 

black-backed 

woodpecker 

Picoides arcticus 

1 

1 
All CWHR size classes

 
and canopy closures are included unless otherwise specified; dbh = diameter at breast 

height; Canopy Closure classifications:  S=Sparse Cover (10-24% canopy closure); P= Open cover (25-39% canopy 

closure); M= Moderate cover (40-59% canopy closure); D= Dense cover (60-100% canopy closure); Tree size 

classes:  1 (Seedling)(<1" dbh); 2 (Sapling)(1"-5.9" dbh); 3 (Pole)(6"-10.9" dbh);  4 (Small tree)(11"-23.9" dbh); 5 

(Medium/Large tree)(>24" dbh); 6 (Multi-layered Tree) [In PPN and SMC] (Mayer and Laudenslayer 1988).    

2 
Category 1: MIS whose habitat is not in or adjacent to the project area and would not be affected by the project. 

  Category 2: MIS whose habitat is in or adjacent to project area, but would not be either directly or indirectly 

affected by the project. 

  Category 3: MIS whose habitat would be either directly or indirectly affected by the project. 
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The fox sparrow, mule deer, and black-backed woodpecker, identified as category 1 above, will not be 

discussed further as the habitat components they were selected for as Management Indicator Species 

do not exist within the Sagehen Analysis Area and would therefore not be affected by the proposed 

project.   

The Late Seral Open Canopy Coniferous Forest habitat component of the sooty grouse does occur in the 

Sagehen Analysis Area but does not occur within units receiving treatment, therefore the proposed 

project and alternatives would not alter this habitat type.  The riparian habitat component of the yellow 

warbler exists within project units but would only receive a small amount of underburning which would 

be allowed to creep in from neighboring units but would not be intentionally underburned as discussed 

in the Standard Management Requirements, Appendix A, contained in the Sagehen Environmental 

Assessment.  This small amount of incidental underburning would not affect riparian MIS habitat.  The 

sooty grouse and yellow warbler, identified as category 2 above, will not be discussed further because 

the proposed action and alternative would not alter the habitat component selected for these species. 

The MIS whose habitat would be either directly or indirectly affected by the Sagehen Project, identified 

as Category 3 in Table 3.18, are carried forward in this analysis, which will evaluate the direct, indirect, 

and cumulative effects of the proposed action and alternatives on the habitat of these MIS.  The MIS 

selected for project-level MIS analysis for the Sagehen Project are: mountain quail, California spotted 

owl, Pacific marten, northern flying squirrel, and hairy woodpecker. 

Habitat Data and Analysis Metrics for Effects 

The analysis of the effects of the Sagehen Project on the MIS habitat for the selected project-level MIS is 

conducted at the project scale.  This analysis used the following habitat data: Forest inventory data, 

stand examinations, remotely sensed vegetation, basal area plots, and GIS vegetation data.  Forest 

inventory data collected from more than 500 permanent vegetation plots by UC Berkeley researchers in 

2006 provided the basis for quantifying existing conditions in the proposed treatment units. The Forest 

Vegetation Simulator (FVS) model (South Central Oregon Northern California variant) was used to 

“grow” the inventory data forward to represent conditions post Sagehen Project implementation.  The 

California Habitat Relationships (CWHR) GIS vegetation data was updated for this project and used along 

with the FVS to predict vegetation type changes following project implementation. 

 

California Wildlife Habitat Relationship (CWHR) vegetation classifications are used throughout this 

document to describe changes to selected MIS habitat types.  These classifications describe the 

dominant vegetation type (tree species), tree size, and canopy cover.  The MIS are defined in terms of 

CWHR habitat types important to each species throughout the Sierra Nevada Bioregion.  By showing 

changes to important habitat attributes i.e. canopy cover, we can quantify effects to habitat.  By 

quantifying changes to CWHR classifications we can identify the status and trends of those habitat types 

within the proposed project and within the bioregion.  Changes to CWHR classifications are discussed for 

all MIS habitat components affected by the proposed project. 

 

Early and Mid Seral Coniferous Forest Habitat (Mountain Quail)   
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Habitat/Species Relationship. 

The mountain quail was selected as the MIS for early and mid seral coniferous forest (ponderosa pine, 

Sierran mixed conifer, white fir, red fir, and eastside pine) habitat in the Sierra Nevada.  Early seral 

coniferous forest habitat is comprised primarily of seedlings (<1” dbh), saplings (1”-5.9” dbh), and pole-

sized trees (6”-10.9” dbh).  Mid seral coniferous forest habitat is comprised primarily of small-sized trees 

(11”-23.9” dbh). The mountain quail is found particularly on steep slopes, in open, brushy stands of 

conifer and deciduous forest and woodland, and chaparral; they may gather at water sources in the 

summer, and broods are seldom found more than 0.8 km (0.5 mi) from water (CDFG 2005). 

 

Project-level Effects Analysis – Early and Mid Seral Coniferous Forest Habitat  

Habitat Factor(s) for the Analysis:  (1) Acres of early (CWHR tree sizes 1, 2, and 3) and mid seral (CWHR 

tree size 4) coniferous forest (ponderosa pine, Sierran mixed conifer, white fir, red fir, and eastside pine) 

habitat [CWHR ponderosa pine (PPN), Sierran mixed conifer (SMC), white fir (WFR), red fir (RFR), 

eastside pine (EPN), tree sizes 1, 2, 3, and 4, all canopy closures]. (2) Acres with changes in CWHR tree 

size class. (3) Acres with changes in tree canopy closure.  (4) Acres with changes in understory shrub 

canopy closure. 

 

Current Condition of the Habitat Factor(s) in the Analysis Area:  There are an estimated 2,152 acres of 

early seral coniferous habitat and 12,354 acres of mid seral coniferous habitat located within the 

analysis area of 29,467 acres (1.5 miles surrounding the proposed project boundary). The current CWHR 

tree canopy closure classifications within the analysis area for early seral habitat are:  862 acres of “S” 

(10-24% canopy cover), 657 acres of “P” (25-39% canopy cover), 254 acres of “M” (40-59% canopy 

cover), and 379 acres of “D” (60-100% canopy cover).  Mid seral CWHR tree canopy closure 

classifications within the analysis area are: 1,587 acres of “S”, 3,565 acres of “P”, 3,465 acres of “M”, and 

3,737 acres of “D”.  Shrub canopy cover is not quantified for this area, and the current condition is 

unknown.   

 

Alternative 1 (Proposed Action) 

Direct and Indirect Effects to Habitat:  Within the Sagehen Analysis Area changes to early and mid seral 

mountain quail habitat as defined above would be minimal. There are no identified changes in CWHR 

typed early seral habitat. There would be a net loss of 5 acres of mid seral coniferous habitat in Unit 80 

(0.04% of the available mid seral habitat). Treatment in Unit 80 involves the removal of the conifers in 

order to promote and facilitate aspen restoration. This treatment will type convert the previously 5 acre 

mid seral coniferous forest stand to an aspen stand (CWHR type ASP), which is not identified as a habitat 

type tracked for mountain quail as an MIS. 

 

The dominant tree size as defined by the CWHR typing would remain in the classifications 1-4 (<1”-

24”dbh) and would therefore not create or remove existing mountain quail habitat as defined by the 

MIS designation.  Treatments are not proposed in any stands with size class 1 or 2 trees. Proposed 

treatments in size class 3 (early seral) and size class 4 (mid seral) are largely comprised of removing the 

smaller trees in these stands. In size class 3 stands, most trees removed would be less than 10” dbh, 

whereas in size class 4 stands, most trees removed would be less than 20” dbh. The numbers and sizes 
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of trees removed in these stands would not be sufficient to shift the average size class of the stand into 

a smaller class. The overall size classes of identified early and mid seral coniferous forest stands would 

remain the same post treatment.  

Although the proposed action would not change the dominant tree size class, it would affect canopy 

cover.  Reductions in canopy cover are expected to occur in all proposed treatment units under 

Alternative 1 but only some reduction in CWHR canopy cover classifications are predicted.  Changes to 

canopy cover classifications within the analysis area would not occur within the 2,152 acres of early 

seral mountain quail MIS habitat and would only affect 6% (756 acres) of the 12,354 acres of mid seral 

habitat.  An estimated 35.25 acres of mid seral mountain quail MIS habitat would change from a “D” 

(>60% canopy cover) classification to a “P” (25-39% canopy cover) classification, 698.95 acres would 

change from a “D” classification to a “M” (40-59% canopy cover) classification, 17.08 acres would 

change from a “M” to a “P” (25-39% canopy cover) classification, 4.9 acres would change from a “D” to 

an ASP (aspen) classification, and .15 acres would change from a “P” classification to an ASP (aspen) 

classification.  Aspen is not included in the selected habitat component for mountain quail MIS so would 

therefore reduce the amount of mountain quail habitat by 5 acres as discussed above.   Even with these 

reductions, except for the 5 acre conversion to aspen, all canopy cover reductions would not decrease 

the amount of early and mid seral mountain quail habitat because all canopy closures are considered 

suitable for early and mid seral habitat. Therefore the overall amount of mountain quail MIS habitat is 

not substantially negatively affected. 

Shrub canopy cover is not quantified under the CWHR system so cannot be discussed in terms of direct 

changes to canopy cover classes but direct effects to shrub canopy cover are expected on a maximum of 

822 acres (5.6%) of the early and mid seral mountain quail MIS habitat within the analysis area that will 

receive mastication or underburning treatments.  The number of acres containing a shrub component 

within the 822 acres of early and mid seral habitat is unknown but a shrub component is present across 

much of the early and mid seral habitat within the analysis area.  Direct effects to shrub canopy cover 

would be caused in units that would receive mastication or underburning treatments.  Within the 

analysis area 19 (0.9%) acres of early seral habitat and 116 (0.9%) acres of mid seral habitat would be 

masticated.  Mastication would remove all shrubs under the drip line of retained trees but would retain 

bitter brush and Ribes species outside of the drip line.  It is expected that the decrease in the shrub 

component affected by mastication would be temporary.  Some shrub component would be retained in 

the masticated units and some would either regenerate or be replaced by other shrub species over time.  

Within the analysis area, underburning would occur in 14 acres (0.7%) of early seral habitat and 673 

acres (5.4%) of mid seral habitat.  Underburning leaves a mosaic of shrub cover, burning some shrub 

patches and leaving others.  In addition, within each underburning unit, 30% of the unit would not be 

burned, and where patches of bitterbrush, low sagebrush and mountain sagebrush cover at least half of 

an acre, 30% or less of the patch would be burned.  Shrubs within the unburned area would remain, and 

shrubs that are burned would regenerate.  Under Alternative 1, an Early Seral Opening treatment on 54 

acres is also prescribed.  Areas within these 54 acres already containing a shrub component would have 

canopy cover removed and allow for some additional shrubs to grow.  This additional area is difficult to 

quantify and would be site dependent but would provide some increase in shrub canopy cover.   
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Although some of the existing shrub component within treatment units would be affected by Alternative 

1, it is expected that the effects would be temporary since most of the shrubs would regenerate over 

time.  It is also expected that because the silvicultural prescriptions would occur over a 5 year period 

and fire/fuels prescription would occur over a 15 year period, shrub removal and regrowth would occur 

in different stages providing some shrub habitat to return which would limit the areas containing no 

shrub component as a result of the proposed project.   

Under Alternative 1, mountain quail MIS habitat would be reduced by 5 acres of mid seral habitat which 

will be converted to aspen and would no longer be defined as mid seral habitat.  There would be 

changes to overstory canopy cover and shrub canopy cover as a result of Alternative 1 but the changes 

would not reduce the amount of available early and mid seral habitat.  The total reduction of 5 acres of 

mountain quail habitat is 0.03% of the total available early and mid seral habitat within the analysis 

area.    

Alternative 2 (No Action) 

Direct and Indirect Effects to Habitat:  Direct and indirect effects to habitat would not occur because no 

action would be taken.  CWHR types would remain the same as the pre-treatment condition. 

 

Alternative 3 (Non-Commercial Funding Alternative) 

Direct and Indirect Effects to Habitat: Under Alternative 3, the units proposed for treatment are greatly 

reduced (1,132 acres) vs. Alternative 1 (2,621 acres).  The analysis area for Alternative 3 will remain the 

same as for Alternative 1, therefore the acres of early and mid seral habitat will remain the same.  

Treatments proposed under Alternative 3 would not change the dominant tree size as defined by the 

CWHR typing so it would remain in the classifications 1-4 (<1”-24”dbh) and would not change existing 

mountain quail habitat as defined by the MIS designation.  Canopy cover would be reduced in all units 

proposed for treatment under Alternative 3.  There would be some changes to CWHR canopy cover 

classifications for mid seral habitat but not for early seral habitat.  Mid seral habitat CWHR canopy cover 

classification would change from a “D” to an “M” classification on 31.86 acres which is 0.3% of the mid 

seral habitat in the analysis area.  This reduction in canopy cover would not decrease the amount of 

early and mid seral mountain quail habitat because all canopy closures are considered suitable for early 

and mid seral habitat. Therefore the overall amount of mountain quail MIS habitat is not negatively 

affected.  

 

Shrub canopy cover is not quantified under the CWHR system so cannot be discussed in terms of direct 

changes to canopy cover classes but direct effects to shrub canopy cover are expected on a maximum of 

311acres (2%) of the early and mid seral mountain quail MIS habitat within the analysis area.  In units 

proposed for treatment under Alternative 3, shrub canopy cover would receive the same direct effects 

as Alternative 1 discussed above.  Alternative 3 proposes treatment in fewer acres of early and mid seral 

habitat and focuses on fuels treatments including mastication and underburning.  Alternative 3 proposes 

to masticate 19 acres (0.9%) of early seral habitat and 110 acres (0.9%) of mid seral habitat within the 

analysis area.  Underburning is proposed for 14 acres (0.6%) of early seral habitat and 168 acres (1.4%) 

of mid seral habitat within the analysis area.  As discussed for Alternative 1, the direct effects to the 
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shrub component are expected to be temporary and spread out over 5 years for silvicultural 

prescriptions and 15 years for fuels treatments.  Under Alternative 3 there are no early seral openings 

prescribed for the treated units, and therefore there would not be an increase to the shrub components 

as a result of that prescription. 

Bioregional Habitat, Population and Project Related Effects: There are currently 530,851 acres of early 

seral and 2,776,022 acres of mid seral coniferous forest (ponderosa pine, Sierran mixed conifer, white 

fir, and red fir) habitat on National Forest System lands in the Sierra Nevada.  Over the last two decades, 

the trend for early seral is decreasing (changing from 9% to 5% of the acres on National Forest System 

lands) and the trend for mid seral is increasing (changing from 21% to 25% of the acres on National 

Forest System lands).   

Monitoring of the mountain quail across the ten National Forests in the Sierra Nevada has been 

conducted since 2009 in partnership with PRBO Conservation Science, as part of a monitoring effort that 

also includes fox sparrow, hairy woodpecker, and yellow warbler (USDA Forest Service 2010a, 

http://data.prbo.org/partners/usfs/snmis/).   In addition, mountain quail continue to be monitored and 

surveyed in the Sierra Nevada at various sample locations by hunter survey, modeling, and breeding bird 

survey protocols.  These are summarized in the 2008 Bioregional Monitoring Report (USDA Forest Service 

2008).  Current data at the rangewide, California, and Sierra Nevada scales indicate that the distribution 

of mountain quail populations in the Sierra Nevada is stable.          

The direct and indirect effects of the Sagehen Project would have a negligible effect on early and mid 

seral mountain quail MIS habitat.  Effects of the proposed action alternatives have would alter overstory 

canopy cover and shrub canopy cover but would not alter the habitat in such a way that would cause it 

to be unsuitable to mountain quail.  The small reduction in acres of early and mid seral mountain quail 

habitat (6 acres, under Alternative 1 only, of the 3,306,873 acres of habitat on National Forest System 

lands in the Sierra Nevada) would not alter the existing trend in habitat, nor would it lead to a change in 

the distribution of mountain quail across the Sierra Nevada bioregion. 

Late Seral Closed Canopy Coniferous Forest Habitat (California spotted owl, Pacific marten, and 

northern flying squirrel) 

Habitat/Species Relationship. 

California spotted owl:  The California spotted owl was selected as an MIS for late seral closed canopy 

coniferous forest (ponderosa pine, Sierran mixed conifer, white fir, and red fir) habitat in the Sierra 

Nevada.  This habitat is comprised primarily of medium/large trees (equal to or greater than 24 inches 

dbh) with canopy closures above 40% within ponderosa pine, Sierran mixed conifer, white fir, and red fir 

coniferous forests, and multi-layered trees within ponderosa pine and Sierran mixed conifer forests.  

The California spotted owl is strongly associated with forests that have a complex multi-layered 

structure, large-diameter trees, and high canopy closure (CDFG 2005, USFWS 2006).  It uses dense, 

multi-layered canopy cover for roost seclusion; roost selection appears to be related closely to 

thermoregulatory needs, and the species appears to be intolerant of high temperatures (CDFG 2005).  

Mature, multi-layered forest stands are required for breeding (Ibid).  The mixed-conifer forest type is 

http://data.prbo.org/partners/usfs/snmis/
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the predominant type used by spotted owls in the Sierra Nevada:  about 80 percent of known sites are 

found in mixed-conifer forest, with 10 percent in red fir forest (USDA Forest Service 2001). 

 

Pacific marten: The Pacific marten was selected as an MIS for late seral closed canopy coniferous forest 

(ponderosa pine, Sierran mixed conifer, white fir, and red fir) habitat in the Sierra Nevada.   This habitat 

is comprised primarily of medium/large trees (equal to or greater than 24 inches dbh) with canopy 

closures above 40% within ponderosa pine, Sierran mixed conifer, white fir, and red fir coniferous 

forests, and multi-layered trees within ponderosa pine and Sierran mixed conifer forests.  Martens 

prefer coniferous forest habitat with large diameter trees and snags, large down logs, moderate-to-high 

canopy closure, and an interspersion of riparian areas and meadows. Important habitat attributes are: 

vegetative diversity, with predominately mature forest; snags; dispersal cover; and large woody debris 

(Allen 1982). Key components for westside and eastside marten habitat can be found in the Sierra 

Nevada Forest Plan Amendment FEIS (USDA Forest Service 2001), Volume 3, Chapter 3, part 4.4, pages 

20-21.   

 

Northern flying squirrel.  The northern flying squirrel was selected as an MIS for late seral closed canopy 

coniferous forest (ponderosa pine, Sierran mixed conifer, white fir, and red fir) habitat in the Sierra 

Nevada.   This habitat is comprised primarily of medium/large trees (equal to or greater than 24 inches 

dbh) with canopy closures above 40% within ponderosa pine, Sierran mixed conifer, white fir, and red fir 

coniferous forests, and multi-layered trees within ponderosa pine and Sierran mixed conifer forests. The 

northern flying squirrel occurs primarily in mature, dense conifer habitats intermixed with various 

riparian habitats, using cavities in mature trees, snags, or logs for cover (CDFG 2005).  

 

Project-level Effects Analysis – Late Seral Closed Canopy Coniferous Forest Habitat.  

Habitat Factor(s) for the Analysis:  (1) Acres of late seral closed canopy coniferous forest (ponderosa 

pine, Sierran mixed conifer, white fir, and red fir) habitat [CWHR ponderosa pine (PPN), Sierran mixed 

conifer (SMC), white fir (WFR), red fir (RFR), tree size 5 (canopy closures M and D), and tree size 6]. (2) 

Acres with changes in canopy closure (D to M).  (3) Acres with changes in large down logs per acre or 

large snags per acre. 

 

Current Condition of the Habitat Factor(s) in the Project Area:  There are an estimated 1,079 acres of 

late seral closed-canopy coniferous forest habitat within the analysis area of 29,467 acres (1.5 miles 

surrounding the proposed project boundary).  Out of the 1,079 acres of late seral closed-canopy 

coniferous forest habitat that occurs within the analysis area only 1.5 acres occur within project unit 

boundaries for Alternative 1 and no habitat occurs within the project boundary for Alternative 3.  Snag 

density within the 1.5 acres of habitat that occur within the unit boundary are estimated at 3 snags per 

acre with a dbh of 15-30” and there are no snags greater than 30” dbh.  Logs greater than 15”dbh are 

estimated at 9 per acre within the 1.5 acres of late seral closed-canopy coniferous forest habitat that 

occurs within the Alternative 1 treatment units.  

 

Alternative 1 (Proposed Action) 
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Direct and Indirect Effects to Habitat:  Within the Sagehen Analysis Area changes to late seral closed-

canopy coniferous habitat type would occur on 1.5 acres of the 1,079 acres of habitat (0.1%).  This 

change in CWHR typing would occur as a result of canopy cover reduction from a “D” classification to an 

“M” classification.  This would not result in a reduction of late seral closed-canopy coniferous habitat 

type as canopy cover in the “M” classification is still within the parameters of the selected MIS habitat.   

 

Changes to large snag and large down logs are expected as a result of Alternative 1 throughout the 

treatment units.  Over time, the expected outcome of treatments proposed under Alternative 1 would 

alter tree mortality rates.  Current tree mortality rates would increase snags per acre at a faster rate 

than would occur after the proposed treatments were implemented.  The high level of mortality under 

current conditions is a result of unnaturally dense forests and is thought to be unsustainable.  Current 

tree mortality occurs mostly in trees less than 15”dbh. The high mortality in this age class results in 

fewer trees reaching larger size classes.  It is expected that once competition and resource stress caused 

by dense second growth forest is lessened by the proposed treatments, medium and large tree mortality 

would decrease, therefore decreasing snag recruitment.  For the long term, as medium and large trees 

increase in size, snag size would also increase as a result of a mortality rate that would be more 

sustainable.   

Large snags greater than 30”dbh are extremely limited within the project area and it is one of the 

objectives of the proposed action to create a forest that would produce this important wildlife attribute 

over time.  While treatments to the large snag and the large down log habitat attributes within the late 

seral closed-canopy habitat would follow specific management objectives aimed at enhancing Pacific 

marten habitat, these objectives would also benefit California spotted owls and northern flying squirrels.  

As one of the objectives of Alternative 1, habitat enhancement would include retaining a larger number 

of snags per acre and large down logs per acre and partially girdling some live trees to create 

opportunities for additional snag recruitment in the future.  All snags over 15” dbh would be retained, 

and where snags are below desired densities, 1-3 trees per acre 15-30”dbh would be partially girdled.  In 

addition to girdling trees, short snags would be created to increase resting sites and subnivean access 

for the Pacific marten.  Snag retention would meet (and in many cases exceed) Forest Plan standards 

and guidelines (SNFPA ROD pg. 51).  In late seral closed-canopy habitat receiving underburning, 15 to 20 

large down logs would be lined per acre to retain those logs.  Areas treated under Alternative 1 are 

expected to promote the growth of larger trees as a result of decreased competition and increasing 

forest health.  These larger trees in time would result in an increase in larger snag and larger log 

recruitment, improving this habitat component for the selected MIS species, California spotted owl, 

Pacific marten, and northern flying squirrel.   

Alternative 2 (No Action) 
Direct and Indirect Effects to Habitat:  Direct and indirect effects would not occur because no action 

would be taken.  All of the late seral closed-canopy coniferous forest habitat and associated forest 

habitat attributes would remain in their current condition.   

Alternative 3 (Non-Commercial Funding Alternative) 
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Direct and Indirect Effects to Habitat:  The proposed treatment areas for Alternative 3 do not contain 

late seral closed-canopy coniferous forest habitat and would therefore not have an effect to this habitat 

type.    

 

Relationship of Project-Level Habitat Impacts to Bioregional-Scale Trends   

California spotted owl:  Implementation of the proposed project alternatives would not reduce late 

seral closed-canopy habitat, would retain current large snags and large down wood, and would create a 

condition that would increase the amount of large snags and down wood in the future (under 

Alternative 1).  The Sagehen Project would not alter the existing trend in the habitat, nor would it lead 

to a change in the distribution of California spotted owls across the Sierra Nevada bioregion. 

 

Pacific marten:   Implementation of the proposed project alternatives would not reduce late seral 

closed-canopy habitat, would retain current large snags and large down wood, and would create a 

condition that would increase the amount of large snags and down wood in the future (under 

Alternative 1).  The Sagehen Project would not alter the existing trend in the habitat, nor would it lead 

to a change in the distribution of Pacific marten across the Sierra Nevada bioregion. 

 

Northern flying squirrel:   Implementation of the proposed project alternatives would not reduce late 

seral closed-canopy habitat, would retain current large snags and large down wood, and would create a 

condition that would increase the amount of large snags and down wood in the future (under 

Alternative 1).  The Sagehen Project would not alter the existing trend in the habitat, nor would it lead 

to a change in the distribution of northern flying squirrel across the Sierra Nevada bioregion. 

 

Snags in Green Forest Ecosystem Component (Hairy woodpecker)   

Habitat/Species Relationship 

The hairy woodpecker was selected as the MIS for the ecosystem component of snags in green forests.  

Medium (diameter breast height between 15 to 30 inches) and large (diameter breast height greater 

than 30 inches) snags are most important.  The hairy woodpecker uses stands of large, mature trees and 

snags of sparse to intermediate density; cover is also provided by tree cavities (CDFG 2005).  Mature 

timber and dead snags or trees of moderate to large size are apparently more important than tree 

species (Siegel and DeSante 1999).   

 

Project-level Effects Analysis – Snags in Green Forest Ecosystem Component  

Habitat Factor(s) for the Analysis:  (1) Medium (15-30 inches dbh) snags per acre.  (2)  large (greater 

than 30 inches dbh) snags per acre. 

   

Current Condition of the Habitat Factor(s) in the Project Area:  Forest inventory data was used with the 

Forest Vegetation Simulator model to estimate current and future medium (15-30”dbh) and large 

(>30”dbh) snag densities (current, 30 and 50 years into the future) for each of the 3 alternative 

treatments.  Snags per acre were only calculated within the unit boundaries of the proposed Sagehen 

Project and do not include the area outside the units but within the analysis area.  Snags outside of the 
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unit boundary but within the analysis area would not be affected by the proposed project and would 

therefore remain at current levels unless proposed for treatment under current and future projects as 

discussed in the cumulative effects section.   

 

Current estimated snag densities within areas containing young, small trees (plantations or trees 

naturally regenerated after a wildfire) range from medium snags, 0 to 0.38 snags per acre, and large 

snags from 0 to 1.08 snags per acre.  These units containing young trees, Units 46, 47, 76, 87, 98, and 99, 

as a result of past wildfires, have not reached tree sizes that would allow mortality in the medium and 

large size classes. Therefore these units have a much lower numbers of snags per acre than in the 

remainder of the project units.  Outside of plantations and natural regenerating young forest types, snag 

densities range from an estimated 1.18 to 6.63 snags per acre in the medium size class and 0 to 2.53 

snags per acre in the large size class.    

 

Alternative 1 (Proposed Action) 

Direct and Indirect Effects to Habitat:  Within the 2,621 acres proposed for treatment under Alternative 

1, snag size and density is expected to be affected.  The acres that would be affected as a result of the 

proposed action would include all areas receiving treatment within the project area.  Under the 

proposed action, current medium and large snags would be retained but snag recruitment is expected to 

be reduced as compared to recruitment levels in forest not receiving treatment.  Current tree mortality 

rates would increase snags per acre at a faster rate than would occur after the proposed treatment was 

implemented.  This high level of mortality is a result of unnaturally dense forests and is thought to be 

unsustainable.  Current tree mortality and expected future mortality without treatment occurs mostly in 

trees less than 15”dbh. The high mortality in this age class results in fewer trees reaching larger size 

classes.  It is expected that once competition and resource stress caused by dense second growth forests 

is lessened by the proposed treatments, medium and large tree mortality would decrease therefore 

decreasing snag recruitment.  For the long term, as trees increase in size, snag size would also increase.  

Large snags greater than 30”dbh are extremely limited within the project area and it is one of the 

objectives of the proposed action to create a forest that would produce this important wildlife attribute 

over time at a rate that is closer to natural conditions.   

 

Under Alternative 1, where the current snag densities are substantially below desired concentrations, 1-

3 trees per acre 15-30” dbh would be partially girdled.  Partially girdling trees would cause them to 

weaken and die over a longer timeframe, which would help increase the future number of snags in areas 

containing below desirable levels.  Desired density of snags was determined by the objective of each 

emphasis area.  If an area was determined to be suitable to the Pacific marten, and snags were at low 

levels, additional snags would be created using partial girdling.  Areas shown to have low levels of snag 

densities and are not prescribed additional snag creation, were areas that additional medium or large 

snags would not be possible, such as in plantations, or areas that snags were naturally at lower levels 

such as in areas with naturally lower stand density.  Although the proposed treatment would decrease 

snag recruitment; snag retention would meet, (and in many cases exceed) Forest Plan standards and 

guidelines (SNFPA ROD pg. 51).   
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Alternative 2 (No Action) 

Direct and Indirect Effects to Habitat:  Direct and indirect effects would not occur because no action 

would be taken.  The snags in green forests ecosystem component would remain in its current 

condition.   

 

Alternative 3 (Non-Commercial Funding Alternative) 

Direct and Indirect Effects to Habitat:  Direct effects to snags would occur on the 1,132 acres proposed 

for treatment under Alternative 3.  Of the acres containing a snag component within the analysis area, 

4% would be affected by Alternative 3.  Since the units proposed for treatment under Alternative 3 

would receive the same treatments as under Alternative 1 in that thinning would be conducted to 

reduce tree competition, the effects on the snag recruitment component would be the same for both 

alternatives.  However, treatments in Alternative 3 do not include the creation of snags through partial 

girdling. Units not purposed to receive treatment under Alternative 3 would be receive the same effects 

as Alternative 2, the No Action Alternative. 

 

Summary of Hairy Woodpecker Status and Trend at the Bioregional Scale 

The Tahoe NF LRMP (as amended by the SNF MIS Amendment) requires bioregional-scale habitat and 

distribution population monitoring for the hairy woodpecker; hence, the snag effects analysis for the 

Sagehen Project must be informed by both habitat and distribution population monitoring data.  The 

sections below summarize the habitat and distribution population status and trend data for the hairy 

woodpecker.  This information is drawn from the detailed information on habitat and distribution 

population trends in the 2010 SNF Bioregional MIS Report (USDA Forest Service 2010a), which is hereby 

incorporated by reference. 

 

Ecosystem Component Status and Trend.  The current  average number of medium-sized and large-

sized snags (> 15" dbh, all decay classes) per acre across major coniferous and hardwood forest types 

(westside mixed conifer, ponderosa pine, white fir, productive hardwoods, red fir, eastside pine) in the 

Sierra Nevada ranges from 1.5 per acre in eastside pine to 9.1 per acre in white fir.  In 2008, snags in 

these types ranged from 1.4 per acre in eastside pine to 8.3 per acre in white fir (USDA Forest Service 

2008).  

 

Data from the early-to-mid 2000s were compared with the current data to calculate the trend in total 

snags per acre by Regional forest type for the 10 Sierra Nevada national forests and indicate that, during 

this period, snags per acre increased within westside mixed conifer (+0.76), white fir (+2.66), productive 

hardwoods (+0.35), and red fir (+1.25) and decreased within ponderosa pine (-0.16) and eastside pine (-

0.14).  Detailed information by forest type, snag size, and snag decay class can be found in the 2010 SNF 

Bioregional MIS Report (USDA Forest Service 2010a). 

 

Population Status and Trend.   Monitoring of the hairy woodpecker across the ten National Forests in 

the Sierra Nevada has been conducted since 2009 in partnership with PRBO Conservation Science, as 

part of a monitoring effort that also includes the mountain quail (USDA Forest Service 2010a, 

http://data.prbo.org/partners/usfs/snmis/).   Hairy woodpeckers were detected on 15.1% of 1659 point 

http://data.prbo.org/partners/usfs/snmis/
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counts (and 25.2% of 424 playback points) in 2009 and 16.7% of 2266 point counts (and 25.6% of 492 

playback points) in 2010, with detections on all 10 national forests in both years.  The average 

abundance (number of individuals recorded on passive point count surveys) was 0.116 in 2009 and 

0.107 in 2010.   These data indicate that hairy woodpeckers continue to be distributed across the 10 

Sierra Nevada National Forests.   In addition, the hairy woodpeckers continue to be monitored and 

surveyed in the Sierra Nevada at various sample locations by avian point count and breeding bird survey 

protocols.  These are summarized in the 2008 Bioregional Monitoring Report (USDA Forest Service 

2008).Current data at the rangewide, California, and Sierra Nevada scales indicate that the distribution 

of hairy woodpecker populations in the Sierra Nevada is stable.       

 

Relationship of Project-Level Habitat Impacts to Bioregional-Scale Hairy Woodpecker Trend: 

Implementation of the proposed project alternatives would retain current medium and large snags, and 

would create a condition that would increase the amount of medium and large snags in the future.  The 

Sagehen Project would not alter the existing trend in the habitat, nor would it lead to a change in the 

distribution of the hairy woodpecker across the Sierra Nevada bioregion. 

Aquatic Wildlife 

This section of the EA summarizes the findings of the Sagehen Project Aquatic Species Biological 

Evaluation (BE) (December, 2012) which is hereby incorporated by reference and available upon 

request.  The spatial extent of the analysis area for the BE includes the lower and upper Sagehen 

Creek watershed catchments, and is comprised of approximately 10,412 acres.  The analysis area 

was chosen because it considers the riparian habitats associated with the proposed Sagehen 

Project and the overall condition of the watersheds that the species within this project area may 

inhabit.   Sagehen Creek is an eastward trending headwater tributary flowing into the south east 

arm of Stampede Reservoir.  

 

The Aquatic BE determined that implementation of the Sagehen Project would not affect the following 

special status species because the Sagehen Project analysis area is outside the current and/or historic 

range of the species:  California red-legged frog (U.S.F.W.S. Threatened), Foothill yellow-legged frog 

(Forest Service Sensitive), Lahontan Lake tui chub (Forest Service Sensitive), Hardhead (Forest Service 

Sensitive), Northwestern pond turtle (Forest Service Sensitive) and California floater mussel (Forest 

Service Sensitive).   

 

The following special status species have habitat or potential habitat within the project analysis area but 

will not be affected by project activities:  Lahontan cutthroat trout (U.S.F.W.S. Threatened) and Great 

Basin ram horn snail (Forest Service Sensitive).  Sierra Nevada yellow-legged frog (U.S.F.W.S Candidate, 

Forest Service Sensitive) has been detected within the Sagehen Project analysis area; individuals of 

Sierra Nevada yellow-legged frog, Rana sierrae, may be affected by project activities, but this is not likely 

to result in a trend toward Federal listing or loss of viability for this species.  These determinations and 

the potential effects from implementation of Alternative 1 and Alternative 3 to the species are discussed 

below and analyzed in greater detail in the Aquatic BE.  Since Alternative 2 does not propose any 
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activities within the analysis area, there would be no effects to species beyond existing trends from 

selection of this alternative and for that reason it is not discussed further below.  Cumulative effects to 

the subject species are discussed later in Chapter 3 under FONSI Element #7. 

Species Specific Determinations 

LAHONTAN CUTTHROAT TROUT (Oncorhynchus clarki henshawi) 

Status: USFWS Threatened 

The Lahontan cutthroat trout (LCT) was listed by the USFWS as an endangered species in 1970 (USDI Fish 

and Wildlife Service 1970; 35 FR 13520). The listing was reclassified to threatened status in 1975 to 

facilitate recovery and management efforts and to authorize regulated angling (USDI Fish and Wildlife 

Service 1975; 40 FR 29864). Currently, no Critical Habitat has been designated for the Lahontan 

cutthroat trout (USDI Fish and Wildlife Service 1995).    

LCT is an inland subspecies (one of 14 recognized subspecies of cutthroat trout in the western United 

States) of cutthroat trout endemic to the Lahontan Basin of northern Nevada, eastern California, and 

southern Oregon. In northern California and western Nevada, Lahontan cutthroat trout were thought to 

occupy approximately 360 miles of the Truckee River, 300 miles of the Carson River, and 360 miles of 

the Walker River (Somer 1998).  Due to the fragmented, isolated nature of lake and stream populations, 

Lahontan cutthroat trout may be at a high risk for extinction (USDI Fish and Wildlife Service 1995, Somer 

1998).  The severe decline in range and numbers of Lahontan cutthroat trout is attributed to a number 

of factors including hybridization and competition with introduced trout species; alteration of stream 

channels and morphology; loss of spawning habitat due to pollution and sediment inputs from logging, 

mining, grazing and urbanization; migration blockage due to dams; reduction of lake levels and 

concentrated chemical components in natural lakes; loss of habitat due to channelization; de-watering 

due to irrigation and urban demands; and overfishing (Gerstung 1986 & 1988, Coffin 1988, USDI Fish 

and Wildlife Service 1995). 

Within the Tahoe National Forest, recovery populations of LCT occur in one lake and five streams. Tahoe 

National Forest has designated the lake (Independence Lake) and the stream flowing into it (Upper 

Independence Creek) as a critical Aquatic Refuge (CAR). Management decisions and actions in a CAR 

should reflect the unique and important nature of the aquatic and riparian resources in these areas. 

Periodically CDF&G surveys streams by electroshocker to determine LCT population trends. All 

populations in Tahoe National Forest have been stable over the past five years. However, these 

populations should be considered at risk since they are not at carrying capacity and have not shown an 

increase over the years surveyed. 

Project units located within the Sagehen Basin are within historic LCT habitat. Various surveys 

(snorkeling and electro fishing) conducted by Tahoe National personnel between 2000 and 2005 

have not found any LCT in the Sagehen Creek.  In 2005, Jonathan Stead explored the 

reintroduction of two strains of LCT within Sagehen Creek for a master’s thesis.  He introduced 

two hatchery propagated strains of LCT; Pilot Peak and Independence for a young-of-the year 

strain evaluation.  In 2006, he conducted a yearling strain evaluation which included the same 
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two strains, and added wild LCT which was collected from Austin Meadow Creek.  Upon 

completion of the experiment in 2006, Virginia Boucher working with Pete Moyle from UC Davis 

have been conducting annual electrofishing in Sagehen Creek.  A total of nine transects are 

established throughout the length of Sagehen Creek.  Efforts from surveys have not captured LCT, 

concluding the reintroduced fish did not persist (Boucher, personal communication, unpublished 

data). 

 

Sagehen Creek and its tributaries does contain suitable physical habitat for this species, but may 

be rendered biologically difficult in its current state due to the ubiquitous presence of non-native 

salmonid species, including the following: brook trout (Salvelinus fontinalis), rainbow trout 

(Oncorhynchus mykiss), Kokanee salmon (Oncorhynchus nerka)(below HWY 89 road crossing, and 

brown trout (Salmo trutta). Because of the experimental nature of the Sagehen Field Station, 

Sagehen Creek is still a high priority area of interest for more experiments involving the 

reintroduction of LCT. 

 

For the following reasons the Lahontan cutthroat trout will not be considered for further analysis:  

(1) this species is not present within the Sagehen Project aquatic analysis area, (2) though 

suitable physical habitat is present within the project analysis area, significant changes to habitat 

condition/quantity are not predicted to occur under any Sagehen Project alternatives and should 

remain stable in the future, and (3) actions implemented with this project would not preclude 

future reintroductions or experiments of LCT.   

 

Direct species effects would not occur since the species is absent from the analysis area and 

project activities, including road building, will not occur near extant LCT populations.  There is a 

slight risk for indirect habitat effects.  The location and treatment types within RCAs have been 

considered and it is my conclusion that the possibility of effects to the stream channel condition 

is not significant.  If effects occur, these indirect habitat effects would be minimal and would not 

occur within occupied LCT habitat.  In summary, there will be no direct, indirect, or cumulative 

effects to occupied LCT habitat under any of the Alternatives.  Indirect effects to suitable 

unoccupied LCT habitat should be minimal due to standard management requirements and RCA 

protection measures designed into the Sagehen Project.  

 

Determination 

Based on the analysis, implementation of Alternative 1 or Alternative 3 will not affect the 

Lahontan cutthroat trout, Oncorhynchus clarki henshawi or its designated critical habitat. 

 

SIERRA NEVADA YELLOW-LEGGED FROG (Rana sierrae) 

Status: USFS R5 Sensitive, USFWS Candidate (Sierra Nevada DPS) 

Within the Tahoe National Forest, Sierra Nevada yellow-legged frog (MYLF) is listed as a USFS R5 

Sensitive and as a USFWS Candidate species, being part of the Sierra Nevada Distinct Population 
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Segment (DPS) as defined by the USFWS (formerly known as Mountain yellow-legged frog, Rana 

Muscosa). On January 10, 2003 (and as revised on June 25, 2007) the USFWS found that listing of the 

Sierra Nevada DPS as threatened or endangered was warranted but precluded by higher priority actions 

and the species was listed as a Candidate (USDI Fish and Wildlife Service 2003; 68 FR 2283, and revised 

by USDI Fish and Wildlife Service 2007; 72 FR 34657). A separate disjunct population, the southern 

California DPS, was listed as Endangered by the USFWS effective August 1, 2002 (USDI Fish and Wildlife 

Service 2006; 67 FR 44382), and critical habitat was designated for the southern California DPS on 

October 16, 2006 (USDI Fish and Wildlife Service 2006; 71 FR 54344). 

MYLF occurs in the Sierra Nevada from around 4,500 feet to over 12,000 feet elevation, and inhabits 

ponds, lakes, and streams of sufficient depth for overwintering (Jennings and Hayes 1994). All age 

classes (subadult and adult frogs and larvae) overwinter underwater; in high elevations they are 

restricted to relatively deep lakes (over 5 feet deep) that do not freeze solid in winter (Knapp 1994, 

Knapp and Matthews 2000). Little is known about their habitat requirements in spring, stream, and 

pond habitats where they are typically found in Tahoe National Forest. Based on habitat characteristics 

of occupied locations, they are thought to overwinter in spring and stream habitats, possibly less than 3 

feet deep, that do not freeze solid in winter, such as deep pools in stream channels. Larvae require 2 to 

4 years to metamorphose, and thus require water bodies which do not dry in summer (Knapp and 

Matthews 2000).  

Once abundant in aquatic ecosystems of the mid to high elevation Sierra Nevada from southern Plumas 

County to southern Tulare County (Jennings and Hayes 1994), MYLF has undergone a range-wide decline 

in the Sierra Nevada (USDI Fish and Wildlife Service 2003).  Over 90% of historically occupied sites in the 

Sierra Nevada are now unoccupied (Vredenburg et al. 2007). The decline of MYLF in the Sierra Nevada 

has largely been attributed to the introduction of salmonid fishes during the last century (USDI Fish and 

Wildlife Service 2003). More recently, the disease chytridiomycosis has emerged as a significant threat 

to the species (Briggs et al. 2005, Oullet et al. 2005, Wake and Vredenburg 2008). Additional reasons for 

the MYLF decline or contributing factors include airborne pesticides (Davidson et al. 2002, Davidson 

2004, Davidson and Knapp 2007), loss of habitat, altered habitat, and grazing (USDI Fish and Wildlife 

Service 2003). Davidson and Knapp (2007) evaluated over 6800 sites in the southern Sierra Nevada 

comparing MYLF occupancy with presence of introduced fish, habitat conditions, and predicted 

exposure to airborne pesticides from agricultural lands upwind in California’s Central Valley, and found 

that airborne pesticides appeared to have a pronounced negative effect on MYLF occupancy 

independent of the other factors examined. 

MYLFs are known to have been present within a number of locations in Tahoe National Forest, but now 

exist in only a few populations in ponds and streams and generally in small numbers (USDI Fish and 

Wildlife Service 2003, Tahoe National Forest GIS database). Jennings and Hayes (1994) indicate that the 

species was extinct by 1992 in a number of locations based on re-surveys of historic locations.  The 

Tahoe National Forest GIS database records show that since 1993 there have been MYLFs documented 

in 4 general localities on Truckee Ranger District, 6 general localities on Sierraville Ranger District, and 

10 general localities on Yuba River Ranger District.  Between 2000 and 2006, and in 2011, targeted 

amphibian surveys were conducted by Tahoe National Forest personnel within most drainages of the 
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Sagehen Project area; survey methods included pole-seining, and visual encounter. MYLF have been 

detected in Sagehen Basin within the project area.  The analysis area for MYLFs will include all lentic and 

lotic waters within the aquatics analysis area for the Sagehen project, including riparian conservation 

areas. 

Some treatment units for Alternative 1 and Alternative 3, are proposed within, and adjacent to 

areas containing suitable habitat for the MYLF. Suitable frog habitat was determined by 

designating known occupied habitat combined with a GIS analysis.  The different types of frog 

habitat are depicted on Table 3.19 below. 

Table 3.19: Frog Habitat within the Sagehen Aquatic Analysis Area 

Sub Watershed: Lower 

Sagehen 
RCA Type Acres 

Intermittent Stream 174.4 

Perennial Stream 291 

Spring 13 

Wetland 173.5 

Sub Watershed: Upper 

Sagehen 

Intermittent Stream 315.5 

 Perennial Stream 313.6 

Spring  3.4 

Wetland 536.6 

Lake/Pond 14.4 

 

Within the aquatics analysis area, there is an estimated 1,835.1 acres of suitable frog habitat.  

Under Alternative 1, approximately 373 (20.3%) acres of RCAs associated with frog habitat would 

be treated; under Alternative 3 approximately 241 (13.1%) acres of RCAs associated with frog 

habitat would be treated. Under Alternative 1, within the Upper Sagehen Catchment, there are 

nearly twice as many acres proposed than under Alternative 3. Treatments associated with 

perennial streams under both action alternatives are primarily treated manually, reducing risks to 

frogs and their habitat.   

Direct and Indirect Effects 

In general, MYLF is closely associated with water, however, juveniles have been observed moving 

away from water during dispersal from breeding habitats.  Depending on local conditions, frogs 

are known to travel distances greater than 300 feet from perennial water sources.    MYLF  may 

use intermittent streams seasonally, or as migration corridors.  During periods of drying, frogs 

may use rodent burrows or duff layers to retain moisture.  Possible direct effects to frogs 

associated with the Sagehen project include: Temporary/road construction and obliteration, 

stream crossing construction, activities within RCAs, felling of trees, burning activities, use of 

water drafting sites, and the application of Sporax™.   

Frog habitat has the potential to be indirectly affected by project activities.  Stream survey data 

provides evidence that many stream reaches within the analysis area currently exhibit 

undesirable habitat characteristics such as unstable stream banks, moderate percentages of fine 

sediment, and low quantities of coarse woody debris.  Stream bank stability and fine sediment 
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can be affected through heavy equipment use associated with mechanical thinning and road 

building.  Coarse woody debris would be reduced resulting in a decrease in future log 

recruitment, reduced duff layers and a reduction in canopy cover.  Standard management 

requirements and special RCA protection measures are in place, and implementation of the 

project is intended to maintain the function of the RCAs; however, there is a level of uncertainty 

associated with the operation of mechanical equipment within close proximity to stream 

channels.  The location and treatments associated within RCAs have been considered, and it has 

been determined that there could be indirect effects to the stream channel condition, although 

the risk is considered low. 

Effects to MYLF frog are minimized generally through project design features within RCA’s (see 

RCO Analysis, Appendix D) as well as several SMR’s designed to protect aquatic resources, 

including frogs (see SMR’s, Appendix A).  Specifically, SMR’s #31 and #45 would protect MYLF 

through the following measures: 

 SMR 31 

1.  To reduce the potential of impacts to Sierra Nevada yellow-legged frog (MYLF) where 

sightings establish the presence of MYLF, implement the following management 

requirements:  Within RCAs noted by the aquatics biologist as MYLF habitat or breeding 

areas, require no ground disturbing activities during the limited operating period (LOP) of 

November 30 to May 30.  This LOP is needed to avoid possible interference with MYLF 

during a time when they may move away from stream courses. 

 

2.  To avoid impacts to MYLF, identify all drafting sites to be used, in conjunction with the 

proposed action, and report these to aquatics biologist, to allow the implementation of 

the following mitigation measures:   Prior to use each year, water drafting sites where 

frog habitat is present, a survey will be conducted by an aquatics biologist to determine if 

frogs are present.  If MYLF is found to be present, the biologist will determine whether 

water drafting mitigations measures are needed.  Use of any water source on the Sale 

Area will be agreed to in writing.  Drafting sites shall be located to minimize sediment 

and maintain riparian resources, channel condition, and MYLF habitat. Use suction 

strainers with screens less than 2 mm in size.  Place draft suction strainer in a bucket to 

avoid substrate and amphibian disturbance.  Draft from deepest water source, near 

bottom. 

3. To prevent effects to MYLF consult the aquatics biologist about, or do not allow the use 

of foam during prescribed burning activities within RCAs. 

4. Individuals have been sighted in areas associated with unit 61(Emphasis areas 1 &2), 

unit 91 (Emphasis area 2), and unit 213 (Emphasis areas 1, 2, 4, & 6).  Units 61 & 91 are 

proposed for hand treatment.  Hand treatment units will cut trees 14 inches dbh or less, 

and Sporax® would not be applied to stumps.  Unit 213 has the potential to cut trees 

greater than 14 inches dbh, therefore Sporax® may be applied.  An Aquatics biologist will 
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review areas within 500ft of occupied sites of MYLF to determine if application of 

Sporax® should be avoided. 

5. If wetting rain (>.25 inch) occurs during, or within two weeks prior to treatment, a biologist 

should survey treatment units and temporary roads within .25 mile of RCAs that may be used.  If 

species are present, determine appropriate mitigation measures to reduce the risk of direct 

effects to individuals. 

SMR 45 

Sierra Nevada yellow-legged frog Limited Operating Period (LOP):  To reduce the potential of 

impacts to Sierra Nevada yellow-legged frog (MYLF), on stream in 80-8, add a 200 foot limited 

operating period (LOP) buffer to the standard Riparian Conservation Area (RCA).  Within the 

combined RCA and LOP buffer, no ground disturbing activities would be permitted during the 

LOP of November 30 through May 30. This LOP is needed to avoid possible interference with 

MYLF during a time when they may move away from stream courses.   To prevent effects to 

MYLF consult the aquatics biologist about, or do not allow the use of foam during prescribed 

burning activities within RCAs. 

 

Although the above protection measures reduce the likelihood of impacts to MYLF, direct effects to 

individual frogs could occur from implementation of the Sagehen Project.  There is the potential for 

frogs to be harmed if they are present during the time activities are occurring.  Under Alternative 1, 

there are more activities occurring in RCAs (373 acres) than under Alternative 3 (241 acres), increasing 

the potential for interaction with frogs.  Provided that the prescribed SMR’s and project design features 

are properly implemented, direct and indirect effects from the Sagehen Project treatments should not 

significantly alter MYLF distribution or population size.  Cumulative effects to MYLF are discussed later in 

Chapter 3 under FONSI Element #7. 

Determination 

Implementation of Alternative 1 or Alternative 3 may affect individuals of MYLF, Rana sierrae, but is not 

likely to result in a trend toward Federal listing or loss of viability for this species within the planning 

area of the Tahoe National Forest.  In the absence of a range wide viability assessment, this viability 

determination is based on local knowledge of this species as discussed previously in this evaluation, and 

professional judgment. 

 

GREAT BASIN RAMS-HORN SNAIL 

Status: USFS R5 Sensitive 

 

The Great Basin rams-horn snail (GBRHS) is listed as Sensitive on the Region 5 Forester’s Sensitive 

Species List (USDA Forest Service 1998).  Historically, GBRHS occurred in a highly restricted distribution 

but and were locally abundant. They have occurred within the lakes and larger, slow streams in and 



   

214 | P a g e  
 

around the northern Great Basin. In California the snail was known to occur in six local drainages in 

which the species probably survives in four of these drainages.  

 

The GBRHS occurs in larger lakes and slow rivers including larger spring sources and spring-fed creeks. 

These snails characteristically burrow in soft mud and may be invisible even when abundant (Taylor 

1981). Habitat requirements include cold highly oxygenated water, muddy substrate, and slow stream 

flow. Springs are preferred, but the snail will use river margins. Soft sediments are preferred. Threats to 

snails have been attributed to water diversions and water pollution.  Mitigations for fish species, such as 

adding spawning gravels, may harm this species by smothering soft mud habitats.  Changes to 

conditions which may be adverse to this species include but are not limited to habitat alteration, 

changes in water flow regime, changes in water quality and loss of hosts for development. 

 

Historically, the GBRHS has been observed in the Truckee River directly downstream of Lake Tahoe, on 

the Lake Tahoe Basin Management Unit. This snail has not been sighted or surveyed for in the Tahoe 

National Forest. Suitable habitat occurs within slow segments of the Truckee and Little Truckee Rivers 

and their tributaries. This species has not been surveyed for in the project area.  Extensive stream 

habitat and fish/amphibians surveys have been conducted between 2000 to 2011within suitable snail 

habitats, but no incidental sightings have been recorded.  Some suitable habitat may exist within or near 

the project area in Sagehen Creek, its tributaries and associated springs. 

 

Direct and Indirect Effects 

No direct effects are expected as a result of project activities.  There are no proposed treatments under 

any of the alternatives that would occur directly within perennial water bodies.  Therefore, there would 

be no direct effects to GBRHS.   There is a very slight chance of an increase in fine sediment input into 

snail habitat associated with the use of heavy equipment near stream channels, and the removal of 

conifer trees that are associated with the streams; however, it is highly unlikely that this would produce 

a negative effect on this species.  It is unlikely that these effects will be detectable in areas of suitable 

habitat for this species due to a variety of SMR’s (Appendix A) designed to protect RCAs, and the small 

quantity of units located near low gradient streams which serve as potential snail habitat.    

 

Determination 

Based on the analysis of potential effects to GBRHS from Alternative 1 and Alternative 3, the Sagehen 

Project will not affect the Great Basin rams-horn snail, Helisoma newberryi newberryi.   

 

Management Indicator Species 

 

The Tahoe National Forest LRMP as amended by the Sierra Nevada Forests Management Indicator 

Species Amendment (SNF MIS Amendment) Record of Decision (USDA, December, 2007) guides each 

project to provide the wildlife habitat and other ecological conditions necessary to maintain well-
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distributed viable populations of Management Indicator Species (MIS) at the project area and 

bioregional scales and to maintain diversity of plants and animals . The Sagehen Project Terrestrial and 

Aquatic MIS Reports are summarized below and are incorporated by reference and available upon 

request.   The aquatic MIS applicable to Project-Level MIS analysis for the Sagehen Project are aquatic 

macro invertebrates (lacustrine/riverine habitat), and Pacific tree frog (wet meadow habitat).  

 

LACUSTRINE/RIVERINE HABITAT (AQUATIC MACROINVERTEBRATES) 

Aquatic or Benthic Macroinvertebrates (BMI) were selected as the MIS for riverine and lacustrine 

habitat in the Sierra Nevada.  They have been demonstrated to be very useful as indicators of water 

quality and aquatic habitat condition (Resh and Price 1984; Karr et al. 1986; Hughes and Larsen 1987; 

Resh and Rosenberg 1989).  They are sensitive to changes in water chemistry, temperature, and physical 

habitat; aquatic factors of particular importance are:  flow, sedimentation, and water surface shade.   

 

Project-Level Effects 

Stream flow:  Stream flow would not be directly impacted by the project.  Indirect effects from thinning 

the uplands, removing conifers from meadow margins and aspen stands include the possible reduction 

of transpiration and interception of precipitation.  This reduction may indirectly affect the location of 

water storage within the system and may manifest in an increase of soil moisture, understory 

productivity, runoff, and/or stream base flow when soil water is not limited. The effect will vary each 

year depending on weather.  The magnitude of effects would be such that existing water table and flow 

patterns will most likely be maintained at current conditions under all alternatives. 

 

Sedimentation:    The risk of impacts to streams and aquatic habitats from changes to sediment 

character is related to the proximity of skid trails, landings and temporary roads to streams and 

riparian habitats, slope gradient, soil stability, extent of ground disturbance, size of material 

removed, and the management requirements and mitigations that are implemented.  Thinning 

using a mechanical harvester to cut trees, and the use of tracked or rubber tired skidders to 

move material to a landing has potential to increase sediment movement.  The project design 

includes manual treatments within many RCA units to minimize potential impacts from 

equipment use (see Chapter 2 and Appendix D). 

 

Under Alternative 1 there are approximately 271 acres of mechanical silvicultural treatment in 

RCA’s and 128 acres under Alternative 3. Within the RCA, areas of decreased infiltration and 

decreased ground cover could result in heavily tracked areas across mechanical treatment units. 

Assuming proper implementation of the SMRs 4, 5 and 7, and with no landings placed within 

RCAs (SMR 11), high compaction areas within the RCA would be minimized.  The potential for 

sediment transport and runoff are also decreased through providing drainage controls and 

mulching as described in SMRs 2, 9, 17 and 23.  

Alternative 1 includes approximately 3.8 miles of temporary roads with approximately 5.5 acres 

of disturbance over the project area. . It should be noted that temporary roads as currently 
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mapped are close approximate locations. However, final locations will consider hydrology, slope, 

soil, and sensitive area restrictions, and will be located in the best available site that maintains 

water resources and beneficial use. Short segments of mapped temporary roads would cross 

through RCA areas. There are an estimated 0.27 miles of temporary road through 150 foot RCA 

buffers on seasonal streams in units 33, 36, 73, and 163. The 0.06 miles in perennial RCA falls 

within unit 163 at the very upper perimeter of the 300 foot RCA around a stream flowing from a 

perennial spring. The 0.26 miles in meadow RCAs includes approximately 0.1 miles in unit 163 at 

the very upper perimeter of the 300 foot RCA around the meadow system supported by the 

perennial spring. The remaining 0.16 miles is located in the upper end of unit 33 where the RCA is 

associated with a meadow, however this temporary road, while still in the 300 foot RCA, is 

located in an upland, dry site. Overall, effects in these RCAs from temporary roads are expected 

to be minimal because the roads will be located in the best available site and the design features 

will protect resources. The mitigations associated with temporary roads are included in SMRs (19, 

20, 21 and 22, Appendix A) and incorporate standard temporary road BMPs.  In addition, there 

would be a closure on the temporary road in unit 163 which will preclude access when the road is 

not being used for project activities. At the end of project use, these temporary roads would be 

sub-soiled and obliterated, and mulch and organic matter would be re-incorporated into the 

surface soils. 

 

A variety of protection measures including tractor keep-out area provisions and stream crossing 

mitigations would minimize mechanical equipment impacts on sediment production.  A number 

of restrictions also prevent the removal of trees in RCAs under certain situations (soil type, slope, 

designated retention trees). For a complete list of management requirements and resource 

protection measures, refer to Appendix A of the EA. 

Because treatments under Alternative 1 and 3 are similar, the fewer acres within RCAs under 

Alternative 3 would result in fewer acres with changed sediment character.  Because no 

temporary roads will be constructed under Alternative 3, there is no increased risk of sediment 

transport from temporary roads under this alternative.  Under both Alternative 1 and Alternative 

3, changes to sediment production are expected to be negligible. Under Alternative 2, the no-

action alternative, no treatments or activities would be implemented and the character of 

sediment would not change beyond existing trends. 

Shade:  Shade to the stream channels is predominately associated with an east side pine or east 

side mixed conifer ecotype, with isolated sections of aspen, alder and willow over story.  

Perennial stream reaches associated with the Sagehen Project are primarily being treated 

manually.  Most of the seasonal drainages within the Sagehen Project area are ephemeral and 

because these habitats are ephemeral they do not contain water long enough for shade and 

stream temperature to affect the aquatic resources when stream temperatures are limiting. 

Perennial springs and streams are heavily influenced by groundwater and there is a continued 

flux of inputs from these sources from various locations in the basin.   The silvicultural treatment 
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under Alternatives 1 and 3 would remove some of the existing conifers.  This would result in a net 

reduction of potential shade to the stream channels and flood plains.   

Under Alternative 1, the management objective of emphasis areas 2 and 4, which contain most of the 

RCA’s and the major stream channels within treatment units, is to retain higher canopy cover, fuel 

moistures, and more snags and logs than the surrounding forest.  These emphasis areas are designed to 

leave high basal area, encouraging continued shade to stream channels. At site-specific locations 

throughout both emphasis areas, some areas would not be treated, therefore not changing tree density. 

The high basal area of the treated areas, in combination with the untreated areas, would leave 

considerable trees within 125 feet of the water bodies that would provide shade.  Emphasis area 8 is 

associated with aspen restoration, and in these sites the objective in this emphasis area is to minimize 

direct conifer competition to existing aspens and to remove conifers to the extent that the aspen stand 

could expand based on site conditions. As the extent of this area is small (6 acres), with 5 acres limited in 

the size of tree that would be treated by hand, the results are not expected to negatively affect shade.  

In addition, aspen have a high turnover rate and are also expected to contribute to the level of shade 

associated with the stream and flood plain.   

Under Alternative 3, fewer acres would be treated in RCA’s and adjacent to stream channels and most 

acres in those areas would be treated manually.  The majority of these acres lie in plantations that are 

primarily seasonal drainages.  Adequate numbers of trees are made available to shade the channel with 

an average spacing of 14 to 22 feet distance as the designed prescription under this action alternative.  

Alternative 3 would have higher canopy cover than Alternative 1 because of less treated acres in general 

and less mechanically treated acres. 

A variety of protection measures including tractor keep-out provisions would prevent mechanical 

equipment from at least 25 feet from streambanks, and a number of restrictions (Appendix A, SMRs 3, 4, 

5, 39 and  40) would prevent the removal of trees in RCAs under several situations (soil type, slope, 

designated retention trees) . Although it is predicted that with proper implementation of SMRs the 

effects of shade would be negligible under Alternative 1 and Alternative 3, Alternative 3 appears to have 

a lower risk to the reduction of shade since it has less treatments within RCAs.  

 

Aquatic Macroinvertebrate Status and Trend at the Bioregional Scale 

The Tahoe NF LRMP (as amended by the SNF MIS Amendment) requires bioregional-scale Index of 

Biological Integrity and Habitat monitoring for aquatic macroinvertebrates; hence, the lacustrine and 

riverine effects analysis for the Sagehen Project must be informed by these monitoring data.  The 

sections below summarize the Biological Integrity and Habitat status and trend data for aquatic 

macroinvertebrates.  This information is drawn from the detailed information on habitat and population 

trends in the 2010 Sierra Nevada Forests Bioregional MIS Report (USDA Forest Service 2010a), which is 

hereby incorporated by reference. 

 

Sierra Nevada MIS monitoring for aquatic (benthic) macroinvertebrates (BMI) was conducted in 2009 

and 2010 (Furnish 2010).   Benthic macroinvertebrates were collected from stream sites during both the 
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2009 and 2010 field seasons according to the Reachwide Benthos (Multihabitat) Procedure (Ode 2007).  

The initial BMI data from 2009 and 2010 found 46% (6 of 13) of the surveyed streams indicate an 

impaired condition and 54% (7 of 13) indicate a non-impaired condition (see USDA Forest Service 2010a, 

Table BMI-1).  This is similar to the IBI conditions estimated by Moyle and Randall (1996).  Therefore, 

current data from the Sierra Nevada indicate that status and trend in the RIVPACS scores appears to be 

stable.  

As discussed above, the changes in flow, sedimentation, and shade resulting from the Sagehen Project 

are too small to be measured, and will not alter the existing trend in the habitat or aquatic 

macroinvertebrates across the Sierra Nevada bioregion.  

 

WET MEADOW HABITAT (PACIFIC TREE FROG) 

The Pacific tree frog (now known as the Pacific chorus frog) was selected as an MIS for wet meadow 

habitat in the Sierra Nevada.   This broadly distributed species requires standing water for breeding; 

tadpoles require standing water for periods long enough to compete aquatic development, which can 

be as long as 3 or more months at high elevations in the Sierra Nevada (CDFG 2005).  During the day in 

the breeding season, adults take cover under clumps of vegetation and surface objects near water; 

during the remainder of the year, they leave their breeding sites and seek cover in moist niches in 

buildings, wells, rotting logs or burrows (ibid). 

Project-Level Effects 

There is an estimated 1,835 acres of frog habitat within the analysis area.  GIS was queried for lake and 

pond habitat, along with wet meadow habitat and AQB soil types.  Under Alt. 1, 373 acres of RCAs 

associated with frog habitat would be treated; under Alt. 3 approximately 230 acres of RCAs associated 

with frog habitat would be treated. Under Alternative 2, zero acres would be treated.  It should be noted 

here that meadow/spring/fen feature acreages are overestimated because GIS incorporates both 

treated and untreated lands associated with the features in most cases.  The meadow habitats within 

the analysis area vary in quality, and not all acreages displayed have pond habitat suitable for breeding.  

The best breeding and rearing habitats identified in this analysis do not have treatments associated with 

them under any alternatives.  Since no treatments occur under Alternative 2, no effects are anticipated 

under that alternative beyond existing trends. 

 
The Sagehen Project has the potential to directly and indirectly affect frog habitat with road 

construction, stream crossing construction, mechanical treatment and burning activities within RCAs.  

Under Alternative 1, there are more activities occurring in RCAs than under Alternative 3, increasing the 

potential for direct and indirect effects to frog habitat.   An array of features was designed for both 

action alternatives to prevent and reduce effects to suitable stream miles and riparian habitat. The 

silvicultural treatment in Riparian Conservation Areas(RCAs)  are largely under Emphasis Areas 2 and 4 

treatment design, in which high basal area would be retained, select areas would remain untreated , and 

microclimatic variability would be encouraged. While a total of 373 acres of frog habitat RCA would be 

treated  Alternative 1, 184 acres are designated to receive manual treatment (rather than mechanical) 
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to reduce effects to streambank stability or sediment generation from heavy equipment. Under 

Alternative 3, a total of 241 RCA acres would be treated with 179 acres designated for manual 

treatment. Under both alternatives a standard 25-foot equipment exclusion zone from riparian areas 

would be implemented in mechanical treatment areas, and SMR 7 would require the aquatics biologist 

or hydrologist to design specialized exclusion zones for complex riparian areas.   Although these 

protective measures (among others, Appendix A) would largely prevent effects from the action 

alternatives there remains a risk for effects.   

 

With the removal of conifer trees near drainages, there is the potential for:   

 

Indirect effects to the stability of stream banks:  Effects could result from the removal of trees 

within the RCAs in the area between the standard 25-foot equipment exclusion zone (TKO) to the 

area of concern 50-feet from the waterway.  Heavy equipment operating within these areas has the 

potential to compact soils and affect surface run-off. Under Alternative 1, mechanical treatment on 

189 acres in frog habitat RCA could affect streambank stability, compared to 62 acres under 

Alternative 3.  

 

Potential changes to the character of sediment:  Effects from mechanical treatment and temporary 

road use may occur.  Within the RCA, areas of decreased infiltration and decreased ground cover 

could occur in heavily tracked areas across mechanical treatment units. Assuming proper 

implementation of the SMRs 4, 5 and 7, and with no landings placed within RCAs (SMR 11), high 

compaction areas within the RCA would be minimized.  The potential for sediment transport and 

runoff are also decreased through providing drainage controls and mulching as described in SMRs 2, 

9, 17 and 23. Under Alternative 3 there is a total 62 acres proposed mechanical treatment in frog 

habitat RCA areas. Under Alternative 1, short segments of temporary roads would cross through 

RCA’s. At the end of project use, these roads would be sub-soiled and obliterated, and mulch and 

organic matter would be re-incorporated into the surface soils. Because no temporary roads will be 

constructed under Alternative 3, there is no increased risk of sediment transport from temporary 

roads under that alternative. 

 

A decrease of coarse woody debris recruitment:  Effects from the removal of trees within 125 

feet of waterbodies.  Alternative 1 has incorporated characteristics into site specific design for 

the activity areas associated with emphasis areas 2 and 4. These emphasis areas are designed to 

leave high basal area, encouraging future woody debris recruitment.   The primary difference 

between the alternatives is that fewer acres of RCA would be treated under Alternative 3 and 

most of this would be treated manually. Because of the greater area of treated units, risks for 

impacts are slightly higher under Alternative 1 than Alternative 3.  However, if project design 

features and SMR’s (Appendix A) are properly implemented, effects from the treatment should 

not significantly alter Pacific Tree Frog habitat.   

 

Pacific Tree Frog Status and Trend at the Bioregional Scale 
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The Tahoe NF LRMP (as amended by the SNF MIS Amendment) requires bioregional-scale habitat and 

distribution population monitoring for the Pacific tree frog; hence, the wet meadow effects analysis for 

the Sagehen Project must be informed by both habitat and distribution population monitoring data.  The 

sections below summarize the habitat and distribution population status and trend data for the Pacific 

tree frog.  This information is drawn from the detailed information on habitat and population trends in 

the SNF Bioregional MIS Report (USDA Forest Service 2008), which is hereby incorporated by reference. 

 

There are currently 66,000 acres of wet meadow habitat on National Forest System lands in the Sierra 

Nevada.  Within the last decade, the trend is stable.  Since 2002, the Pacific tree frog has been 

monitored on the Sierra Nevada forests as part of the Sierra Nevada Forest Plan Amendment (SNFPA) 

monitoring plan (USDA Forest Service 2006, Brown 2008).  These data indicate that Pacific tree frog 

continues to be present at these sample sites, and that the distribution of Pacific tree frog populations in 

the Sierra Nevada is stable.   

 

Within the Sagehen wet meadow habitat analysis area, there are approximately 1,835 acres of wet 

meadow and frog habitat identified.  Changes to the wet meadow habitat will likely vary across the 

analysis area.  These changes will not alter the existing trend in the habitat, nor will it lead to a change in 

the distribution of Pacific tree frogs across the Sierra Nevada bioregion.  

 

Plants 

 
This section of the EA analyzes the direct and indirect effects of the alternatives to USDA Forest Service 

Region 5 Forester’s Sensitive Plant Species (Forest Service sensitive:  June 8, 1998; updated April 21, 

2004 and July, 2006). The following analysis is based upon the Sagehen Project Biological Evaluation for 

plants and fungi (October, 2012), hereby incorporated by reference.  The full report is part of the project 

record on file with the Tahoe National Forest and available upon request.   

Affected Vegetation Communities in the Sagehen Basin 

The plant communities present within the Sagehen Project area are primarily forested by eastside pine, 

and white fir mixed conifer forests, lodgepole pine, red fir and white fir stands.  These forested plant 

communities include Jeffrey pine, white fir, red fir, western white pine and lodgepole pine.  Aspen has 

been found to occur in a few stands in the northwestern portion of the project area.  Common shrubs 

include greenleaf manzanita, snowberry, snowbrush, whitethorn, and gooseberry.  Sagehen Creek runs 

through the Sagehen Project area as do many perennial and intermittent streams that support riparian 

vegetation including willows, mountain alder and numerous herbaceous species of grasses and grass-

like plants.  The majority of the riparian vegetation occurs within fens which typically occur along many 

of the north-facing tributaries to Sagehen Creek. Sagehen Basin has been known for having a high 

concentration of fens of many sizes and shapes.  Fens are peat-forming wetlands that rely on 

groundwater input and require thousands of years to develop and cannot easily be restored once 

destroyed (Weixelman and Cooper, 2009).  These fens harbor a high diversity of plant and fungi species, 

including several listed as Forest Service sensitive.  Approximately 53 acres of fens occur within the 
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Sagehen Basin, of those, nine acres occur within units proposed for treatment under Alterative 1 and 

Alternative 3.  That leaves about 44 acres (83 percent) of the fen area that would remain outside any 

units that have proposed treatments within the Sagehen Basin. 

The following Forest Service sensitive plant and fungi species are known to occur or assumed to occur 

within or adjacent to the Sagehen Project Area:  Botrychium ascendens, Botrychium crenulatum, 

Botrychium lunaria, Botrychium minganense, Botrychium montanum, Bruchia bolanderi, Cudonia 

monticola, Ivesia sericoleuca, Meesia triquetra, and Meesia uliginosa.   

 

Direct and Indirect Effects to Sensitive Plant and Fungi Species 

Alternatives 1 and 3 (Action Alternatives) 

Direct and indirect effects to sensitive plant and fungi species as a result of the Sagehen project action 

alternatives are expected to be limited in extent and intensity because approximately 80 percent of the 

sensitive plant and fungi habitat occurs outside of proposed treatment units.  Impacts to sensitive 

habitat would be further minimized by the use of flag and avoid mitigation measures and 

implementation of other Standard Management Requirements (SMR’s) for sensitive plants as shown in 

Appendix A.  Most of the sensitive plant and fungi habitat is concentrated within riparian areas on the 

project. Vegetation treatments for riparian areas were suggested by GTR 220 and informed the 

development of treatments for emphasis areas 2 and 4. Emphasis areas 2 and 4 include perennial 

stream courses and other intermittent and ephemeral drainages throughout the Basin. The treatments 

in these emphasis areas would minimize disturbance of riparian vegetation and soils by implementing 

no treatment or using hand methods in the most sensitive areas, maintaining higher tree densities along 

perennial streams, restricting pile locations, restricting equipment use, and requiring underburning at 

lower intensities.  Alternative 1 would have greater potential for direct and indirect effects to sensitive 

plants and fungi than Alternative 3 because Alternative 1 would treat more acres across more treatment 

units than Alternative 3.  See Chapter 2 of the EA and Appendix B (Maps) for detailed descriptions of the 

alternatives. 

 

Alternative 2 (No Action) 

There would be no direct effects to any Forest Service sensitive plant or fungi species under Alternative 

2.  Ongoing activities in the project area would continue to be managed according to current Forest Plan 

direction.  Indirect effects under Alternative 2, include continuing and increasing risk of high intensity 

wildfire, insect infestations and disease outbreaks over time as stand densities and fuel loadings 

increase (Ferguson, 2012).  High intensity wildfires could affect any one or all of the sensitive species 

with known or assumed occurrences within or adjacent to the project area.  Fire suppression activities 

prompted by a major wildfire in the Sagehen Basin could also affect sensitive plant and fungi species. 

 

Air Quality 

The following section of the EA summarizes effects on air quality from the Sagehen Project alternatives 

based on the analysis contained in the project Air Quality report (December, 2012) hereby incorporated 
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by reference and available upon request.  The Sagehen Project Area is located in Sierra County, 

California.  Nearby towns, communities, and highways are shown in Table 3.20 below. 

Table 3.20: Towns, communities and highways in the vicinity of the Sagehen Project 

Town or Feature Distance and Direction from Sagehen Project Boundary 

Highway 89 1 mile west 

Truckee 6 miles south 

Sierraville 10 miles northwest 

Loyalton 17 miles northwest 

 

The entire project area is contained in the Northern Sierra Air Quality Management District (NSAQMD) 

within the Mountain Counties Air Basin.  Air quality in the context of this document refers to the amount 

and type of emissions contained in smoke produced by prescribed burning and wildfires.  Air emissions 

concerns in the Sagehen Project area include inhalable particulate matter (PM10), ozone (modeled as 

NOx) and carbon dioxide (CO2).  Ozone production varies significantly with changing atmospheric 

conditions and models are not available to predict ozone formation resulting from project emissions.  

Instead, emissions of the ozone precursor Nitrogen Oxides (NOx) were modeled to predict the effects of 

the project alternatives.  Fugitive dust caused by equipment use and vehicle travel on unpaved roads 

can produce PM10 in quantities great enough to impair the visual quality of the air. These effects are 

localized and can be mitigated by effective dust abatement methods. Dust generated by skidding, 

loading, and timber harvest activities also contributes to fugitive dust; however, the level contributed by 

these activities is unknown.   

The Sagehen Project has been determined to conform to the Clean Air Act and the State Implementation 

Plan (SIP). All the predicted emissions are less than the conformity thresholds. Prescribed fire smoke 

emissions, and similar activities like pile burning, are included in an approved Smoke Management 

Program (SMP) and are therefore presumed to conform to the SIP.  

 

Prescribed underburning, pile burning, and project implementation:   Under Alternative 1, 2560 acres 

would undergo prescribed fire treatments such as underburning, grapple pile burning, hand pile burning 

and the burning of large landings which would be implemented over a 10-year period.  Each year the 

burning would take place over a period of months, with treated areas spread throughout the project 

area.  Prescribed fire would be implemented in the spring, fall, or winter months which are the best 

times of year for emissions dispersion.  Emissions from mechanical equipment and roadwork were 

calculated for a total of 2,169 acres, also distributed over a 10-year period.   The emissions from 

underburning, pile burning and project implementation for Alternatives 1 and 3 are discussed in greater 

detail in the Air Quality Report. 

 

Under Alternative 2 (No Action), no increase in ozone precursors and PM10 emission levels would be 

produced from prescribed burning of activity-generated fuels, harvest operations, or understory 

burning, since these activities would not occur.  Alternative 2 would not result in a reduction of surface 

fuels, so the potential for substantial degradation of air quality from future wildfire would not be 
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reduced as it would be under the other alternatives. Air quality can be severely impacted by particulate 

matter and other pollutants during large wildfire events 

 

Under Alternative 3, a total of 1,344 acres proposed for prescribed fire treatment were analyzed and the 

projected time to accomplish prescribed burning would be approximately 10 years.  Emissions from 

mechanical equipment and roadwork were also calculated for a total of 757 acres, which would take 

approximately 10 years to finish the project. 

 

Fugitive Dust: Under Alternative 1 and Alternative 3, fugitive dust could be caused by equipment use 

and vehicle travel over unpaved roads.   Because of the large size of the Sagehen Project area, the small 

amount and dispersed nature of dust producing activities, and the favorable weather conditions within 

the normal operating season, in combinations with the dust abatement techniques used, any adverse 

effects from dust are expected to be minimal.  Since more potentially dust causing activities are 

implemented under Alternative 1 than under Alternative 3, the risk for fugitive dust is slightly higher 

under Alternative 1.  No dust producing activities are proposed under Alternative 2. 

Greenhouse Gas Emissions:  For this analysis the emissions from planned activities under Alternative 1 

and Alternative 3 must be compared against the CO2 emissions that could occur with an unplanned 

wildfire, which, as Safford et al. (2012) conclude, is more likely to occur lacking vegetation treatments 

which reduce hazardous fuel loading.  A synthesis study by Safford et al. (2012) showed that tree 

mortality rates in treated areas that burned in wildfire were generally much lower than in neighboring 

untreated forest (mean of 22% vs. 73%). Thus, completed treatments notably sustained a forest’s ability 

to continue to sequester carbon, a result consistent with modeling and post-fire assessments of forest 

carbon (Hurteau and North, 2010; North and Hurteau, 2011). Less tree carbon loss following wildfire 

must be viewed in the context of the carbon sequestered from biomass and saw timber removal in 

treated areas before they encountered fire. The ultimate use of that removed biomass results in 

relatively long-term sequestration in building materials, and biomass burning for energy which supplants 

fossil fuels.  

 

Mixed conifer and yellow pine (eastside pine type) forests in California supported tremendous amounts 

of fire before the arrival of Euroamerican settlers (Sugihara et al., 2006; Stephens et al., 2007; van de 

Water and Safford, 2011). Although most of that fire is generally understood to have been of lower 

severity, such a relationship with fire – especially when combined with projected increases in the inertia 

for fire as climates continue to warm –suggests that these forest types should not be focus areas for 

grand schemes to increase US carbon sequestration rates. Rather, in these forest types it makes sense to 

focus on management practices that restore fire- and drought-resilient forest structures that are more 

likely to retain tree carbon through recurrent fire (and other disturbance) cycles (Hurteau and North, 

2009). Such practices, which focus on the recruitment and retention of large, fire-tolerant trees, include 

forest thinning of smaller individuals of more fire-sensitive species (with the removed biomass used 

wisely), prescribed burning, and an expansion of the use of naturally-ignited wildfire. 

In comparing CO2 emissions potential across the Alternatives, a 5,000 acre wildfire fire was assumed for 

Alternative 2, as that scenario would be more likely lacking prescribed vegetation treatments proposed 
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under Alternative 1 and Alternative 3.  Table 3.21 below shows that CO2 emissions resulting from a 

potential wildfire under Alternative 2 would be several times higher than for either of the Action 

Alternatives which reduce hazardous fuels. 

Table 3.21: Comparison of emission outputs for all alternatives including a possible 5,000 acre wildfire for 
Alternative 2 
 

 

 

 

 

 

 

 

Mitigation Measures for Alternative 1 and Alternative 3:  Under both Alternative 1 and Alternative 3, 

proper mitigation measures to meet air quality requirements would be implemented by the Sagehen 

Project. During the implementation of the Action Alternatives, the prescribed fire planner would 

coordinate with the Air Quality Coordinator to design the smoke management plan. Burning permits 

would be acquired from the Northern Sierra Air Quality Management District. The Air Quality District 

would determine days when burning are allowed. The California Air Resources Board (CARB) provides 

daily information on “burn” or “no burn” conditions.  Burn plans would be designed and all fuel 

reduction burning would be implemented in a way to minimize particulate emissions. Prescribed fire 

implementation would coordinate daily and seasonally with other burning permittees both inside and 

outside the forest boundary to help meet air quality standards. The local communities that might 

potentially be impacted by prescribed fire smoke from the Sagehen Project are Truckee and the 

surrounding vicinity of the southwest Sierra Valley. However, normal wind patterns will be carrying 

smoke to the northeast where communities and towns will not be impacted.  Under favorable smoke-

dispersal conditions, the smoke from the prescribed burning would likely affect air quality during 

ignition and for approximately one to three days following ignition.  Because of the mitigations 

measures applied (SMR 38), the coordination with the CARB, any impacts are expected to be minimal.  

Dust abatement techniques would be applied as necessary to all these activities to minimize unsafe 

conditions and meet air quality requirements. The primary technique used for dust abatement is the 

application of water during operations 

Recreation 

The Sagehen Basin has limited recreation facilities and typically receives low to moderate intensity 

recreational use.   Sagehen Campground is the primary recreation attraction in the area.  It is relatively 

small at about three acres in size and has ten sites that rarely fill to capacity.  The only other developed 

recreation facilities in the area are the Forest Service maintained Level II roads which receive moderate 

to low OHV use during spring, summer and fall.  Dispersed recreation opportunities in the area include 

 Acres  
CO2 

(tons) 

 2,620 
599.5 

 
5,000 

7,000 

 1,344 
393.6 
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hunting and fishing.  Under Alternative 2 (No Action), no direct or indirect effects to recreation 

resources would occur beyond existing trends; effects under this alternative are not discussed further. 

Direct and Indirect Effects under Alternative 1 and Alternative 3 

Alternative 1 proposes a mechanical treatment method and surface fire and underburn in units 89 and 

90.  These units are adjacent to Sagehen Campground.  Direct effects include an increase in noise and 

dust during mechanical treatment operations and an increase in smoke during periods of surface fire 

and underburn operations.  Surface fire and underburning would likely occur during spring or fall.  

Sagehen Campground typically receives minimal use during those times.  All operations in units 89 and 

90 could have a negative visual effect for those camping at Sagehen Campground during 

implementation and immediately after prescribed burning.  Under Alternative 3, no treatments would 

occur adjacent to Sagehen Campground so effects are not anticipated.  

 

Alternative 1 proposes that Forest System Roads 89-36-10 and 89-36-12 receive pre-haul maintenance.  

This, most likely, would improve and widen these roads allowing for easier OHV travel when roads are 

open for public use.  Alternative 1 also proposes that Forest System Road 11-5 be decommissioned after 

harvest activity.  This action would minimally reduce OHV opportunity in the area as less than one mile 

of this road is proposed for decommissioning.  Forest System Road 11-5 currently receives low OHV use.  

During project implementation under both Alternative 1 and Alternative 3 transportation of equipment 

and/or logs on the road system would temporarily increase traffic on the roads; however, the roads 

would remain open to public use and impacts to OHV users would be small.  There would be more 

equipment traffic under Alternative 1 than Alternative 3 because of the greater scope of activities. 

Economics 

The purpose of this section is to summarize the economics analysis and compare the economic impacts 

of the three alternatives (the Proposed Action, No Action, and Non-Commercial Funding Alternatives) 

identified in this EA.  The Sagehen Project is located within Nevada County on the Truckee Ranger 

District in the Tahoe National Forest and in close proximity to Sierra County.  The economies of both 

counties would be affected by the Sagehen Project with the communities of Truckee, Sierraville, Calpine 

and Loyalton likely to be most influenced.  Vegetation management projects, such as Sagehen, can 

create and sustain jobs in the local economies while stimulating the timber industry that the Forest 

Service requires to accomplish projects.  Although, a vegetation project may have a small effect, relative 

to the larger national job market; effects to the local economy can be substantial.  Vegetation 

management projects can provide lumber for mills, as well as work for the contractors extracting 

resources and implementing the myriad of other activities required by the contracts.  Without this 

relatively consistent support, the local vegetation management workforce needed to implement 

prescriptions on our dynamic forest system will decline.  Maintaining the infrastructure for logging and 

wood product processing is essential in allowing the Forest Service to meet multiple forest resource 

objectives.   

Alternative 1  
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Alternative 1 would produce approximately 6.2 million board feet of timber and over 26 green tons of 

biomass with potential revenues of up to $2.8 million.  Table 3.22 below displays total estimated service 

work costs from the various prescriptions, total product value and total project cost. 

 

Table 3.22:   Alternative 1 Project Cost 

Total Service Work Cost Total Product Value Total Project Cost 

$3,536,871 $2,760,476 $776,395 

 

The Truckee Ranger District expects to have approximately $750,000 available over the next five years 

to implement the project through service contracts and force account work, so the project cost is 

roughly in-line with projected funding. 

When measured directly, Alternative 1 is expected to create almost 50 jobs from the product alone.  

Alternative 1 service work will most likely create an additional 82 jobs.  Therefore, if the proposed action 

is implemented, about 132 jobs will be created as a direct result from the work planned.  Further, these 

jobs are anticipated to “generate demand for other goods and services as inputs to production” (SNFPA 

FEIS, 2004).  As a result, indirect influences on local employment may create an additional 248 jobs for a 

total of up to 380 jobs created under Alternative 1.  

 

Alternative 2 

Under Alternative 2, none of the activities proposed under Alternative 1 or Alternative 3 would be 

implemented.  Without any service work performed within the Project Area, there will be no direct cost 

to the government.  Without product removal, there will also be no revenue generated.  Without service 

work performed or product removal, no jobs will be created if there is no action within the Project Area. 

 

Alternative 3 

Alternative 3 will produce approximately 1.4 million board feet of timber and over 6,500 green tons of 

biomass with anticipated revenues of approximately $600,000. Table 3.23 below displays total 

estimated service work costs from the various prescriptions, total product value and total project cost  

Table 3.23:   Alternative 3 Project Cost 

Total Service Work Cost Total Product Value Total Project Cost 

$1,360,907 $600,023 $760,884 

 

As discussed earlier, The Truckee Ranger District has approximately $750,000 available for vegetation 

treatment through contracts and force account work over the next 5 years.  Therefore, Alternative 3 

project cost is in-line with projected funding. 

When measured directly, Alternative 3 is expected to create almost 11 jobs from the product alone.  

Alternative 3 service work will most likely create an additional 32 jobs.  Therefore, if the Non-
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Commercial Funding Alternative is implemented, about 43 jobs will be created as a direct result from 

the work planned.  Further, these jobs are anticipated to “generate demand for other goods and 

services as inputs to production” (SNFPA FEIS, 2004).  As a result, indirect influences on local 

employment may create an additional 80 jobs for a total of up to 123 jobs created under Alternative 3.  

Cultural Resources 

Potential effects to cultural and historic resources resulting from the Sagehen Project Alternatives were 

considered in preparation of this EA.  See FONSI Element 3 and FONSI Element 8 for the description of 

potential effects to cultural and historic resources. 

Element 2.  The degree to which the proposed action affects 

public health or safety (40 CFR 1508.27(b)(2)). 
The following discussion examines the risk to workers and the public from proposed activities in the 
Sagehen project. Hand (manual), mechanical, prescribed fire treatments, and application of fungicide 
(Sporax) all pose some risk to human health and safety.  
 
A Human Health and Safety and Ecological Risk Evaluation for Borax Stump Treatment to prevent spread 
of annosus root disease is included as an attachment to the Sagehen Project Forest Vegetation Analysis. 
It is incorporated by reference and available upon request.  It fully describes the potential risks to 
human health and safety for the use of Borax in the Sagehen Project.  
 

Alternative 1 (Proposed Action) and Alternative 3 (Non-Commercial Funding) 

Mechanical Equipment 
Equipment operators can be injured in several ways. Operators can lose control of machines on steep or 
slippery terrain; however, such accidents are uncommon among experienced operators. Accidents can 
occur when operators push brush where visibility is poor, a short headwall or road-cut is encountered, 
or slope steepness or traction is misjudged. A machine that is out of control can roll over its operator or 
create hazardous flying debris. Operators can also suffer hearing damage.  
 
Other workers are at risk of being struck by falling trees or pieces of wood or rock thrown out by the 
equipment, especially during tree cutting and mastication operations. Working on large machines that 
are slippery from oil or are otherwise hazardous also can cause injuries. Workers other than operators 
are also at risk of damaged hearing.  
 
Risks to the public from use of mechanical equipment should be negligible. Injuries are possible from 
accidents when the equipment is being moved on public roads or in rare situations when a member of 
the public ignores safety warnings and enters a treatment area while equipment is operating.  
 

Prescribed Burning  
Burning creates risk of smoke and heat injury to both workers and the public. Effects on workers range 
from eye irritation, coughing, and shortness of breath to severe burns that can leave permanent scars or 
lead to mortality. In addition, chronic exposure of workers to smoke can lead to long-term adverse 
health effects, such as emphysema or lung cancer.  
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Smoke may have local, transitory effects on air quality. Sensitive members of the public may experience 
irritations of the eye, throat, or lung from even the low-level exposures. Risk of adverse chronic health 
effects on the public from smoke exposure should be lower than risks to workers, because public 
exposures would be much less than worker exposures.  
 
Prescribed burns may “escape” (burn outside intend areas) and endanger the public. To reduce risks of 
burn “escapes” and other adverse effects, the Forest Service imposes special requirements for planning 
and implementing prescribed burns. All prescribed burn projects require preparation of a burn plan, 
which includes a burning prescription identifying requisite fuel and weather conditions for ignition, 
burning procedures, and safeguards.  Safeguards are precautions needed to confine the burn to the 
prescribed area. In addition, the Forest Service has established qualification standards and training 
requirements for personnel involved in prescribed burning.  
 
Hand Methods  

Working with hand tools on steep slopes, and/or unfavorable site conditions is inherently hazardous. 

Conditions are highly variable, ranging from gentle slopes with vegetation densities to steep slopes with 

dense tall shrubs or trees. Extremely hot or cold ambient temperatures can occur depending on the time 

of year. Workers could be cut by tools, struck by falling shrubs or trees, or injured by falling onto sharp 

stumps or shrub stems. Risk of injuries increases with the amount of work, and are exacerbated when 

workers are concentrated in areas or fatigued. Injuries can result from minor cuts, sprains, bruises, and 

abrasions to severe injuries causing major arterial bleeding, compound bone fractures, brain 

concussions, or mortality.  

 
Hand clearing of vegetation is relatively slow work, with production rates of 2-4 workdays/acre. This 
exposes workers to the hazards for longer periods in relation to other, more efficient methods of 
clearing vegetation. Risk of injuries increase as slope, vegetation density, and vegetation height increase.   
 
Other adverse health effects associated with outdoor work in rugged terrain are possible. Examples are 
extreme fatigue, heat exhaustion or heat stroke, and exacerbation of chronic health conditions.  
 
Proper supervision and effective training for safe use of hand equipment can reduce risks of worker 
injury. Wearing boots with non-skid soles and snag-resistant long-sleeve shirts and trousers can also 
reduce risks. Forest Service procedures and normal forestry worker practices involve use of these 
common safety practices.  
 
Members of the public would not be expected to be at risk from the use of hand methods, because they 
are not likely to be sufficiently close to work.  
 
Fungicide Use 

Evidence indicates that workers who apply borax to cut stumps are not at risk of adverse effects due to 

boron exposure (Dost et. al, 1996 p. 61). Boron is excreted very rapidly without change by humans and 

other species, regardless of the route of intake (Dost et. al, 1996 p. 57). Dost et.al conclude that due to 

the limited routes of borax exposure to forestry workers and forest users, coupled with very little 

absorption through the skin, any doses incurred are expected to be inconsequential to human health 

and safety (Dost et. al, 1996 p.59). 
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Alternative 2 (No Action)  

Alternative 2 would have no direct effects on human health because no operation of mechanical 
equipment, application of Sporax, hand treatment, or prescribed fire would occur in relation to this 
project. However, if a wildfire occurs in the project area without fuel treatments, severe wildfire 
behavior could result in significant adverse indirect and cumulative effects to the health and safety of 
the public and fire suppression personnel.  

Element 3.  Unique characteristics of the geographic area, such 

as proximity to historic or cultural resources, park lands, prime 

farmlands, wetlands, wild and scenic rivers, or ecologically 

critical areas (40 CFR 1508.27(b)(3)). 
 

There are no park lands or prime farmlands within or nearby the Sagehen Project Area; hence, these 

resources would not be affected by the proposed action. The Project Area has been surveyed and 

analyzed for cultural resources. Results of this work indicate that the proposed action would not affect 

any cultural resources eligible for the National Register of Historic Places, nor would it cause the loss or 

destruction of any significant cultural resources; cultural resources within the project area are discussed 

in more detail under FONSI Element 8 later in Chapter 3.  The project area does include the unique 

characteristics of wetlands, a recommended Wild and Scenic river, and an Experimental Forest.  Project 

design features and mitigation measures maintain the integrity of the unique characteristics located 

within and adjacent to the project area as described below. 

Experimental Forest 

In November, 2005 the 8,100 acre Sagehen Experimental Forest was designated under the 

administration of the USDA Forest Service Pacific Southwest Research Station (PSW) and the Tahoe 

National Forest.   The Experimental Forest designation built on over 50 years of cooperative research 

involving the University of California, Berkeley, the Tahoe National Forest and PSW and took the 

partnership to a new level.   

 

The primary purpose of an Experimental Forest is to provide opportunities for research to address a 

wide variety of ecological questions in forest settings including response of forest systems to land 

management practices.  Sagehen is managed under direction of the Tahoe National Forest Land and 

Resource Management Plan (1990), as amended. The Experimental Forest includes the Sagehen Creek 

Field Station that has been operated by the University of California, Berkeley under special use permit 

from the Tahoe National Forest since 1951. Sagehen received designation as an Experimental Forest 

because of the area’s ecological diversity as well as for the longstanding history of partnership in 

scientific research and forest data collection focused there.  The inclusion of the Experimental Forest in 

the Sagehen Project Area will give researchers from numerous institutions an ideal opportunity to study 
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the effects of various vegetation treatments on the forest ecosystem and help inform future vegetation 

management decisions in the Sierra Nevada region.  Implementation of the Sagehen project alternatives 

would be consistent with the management goals and direction for the Experimental Forest. 

 

Wetlands and Special Aquatic Features 

Areas within the Upper and Lower Sagehen basin have meadows, fens, and wetlands outside of and 

within proposed treatment units. These features are in various stages of health. Additionally Special 

Interest Areas (SIAs) of the Sagehen Basin include the Mason Fen and Sagehen Headwaters.  The Mason 

Fen (30 acres) represents the largest fen in the Sagehen Basin vicinity and has a unique botanical 

assemblage.  The Sagehen Headwaters area (79 acres) is located in an intact glacial cirque basin 

(Section 16, T .18 N., R.15E.). These SIAs are not located within treatment units.  Descriptions of project 

effects and protections for resources associated with these aquatic features are included in the 

Hydrology, Soils, Plants and Fungi, and Aquatic Biology effects sections of the EA and in the 

corresponding resource specialist reports. 

Wild and Scenic Rivers 

Sagehen Creek is recommended as a National Wild and Scenic River System with the Scenic Designation 

applied to eight miles of Sagehen Creek extending over a 1/4 mile-wide strip on each side of the 

centerline of Sagehen Creek from its headwaters to where it enters Stampede Reservoir. There are 

2,451 acres of National Forest System (NFS) lands and no acres of private lands within the eligible 

Sagehen Scenic river corridor. Scenic corridors are “Those rivers or sections of rivers that are free of 

impoundments, with shorelines or watersheds still largely primitive and shorelines largely undeveloped, 

but accessible in places by roads”.  The designation would also incorporate Management Area 043 

(Sagehen Station) which is described in the Tahoe Forest Land and Resource Management Plan (TNF 

LRMP) (USDA 1990). 5.7 miles of the recommended wild and scenic portion of Sagehen Creek are 

located within the project area.  Until such time when Congress either designates or removes Sagehen 

Creek from eligibility as a Scenic River corridor, the corridor is to be treated to retain existing 

Outstanding Remarkable (OR) values. OR values were identified within the Eight Eastside Rivers Wild 

and Scenic River Study Report and Final Environmental Impact Statement Record of Decision (USDA 

1999).  These OR values included hydrology, geology, wildlife, fisheries, and plants with biological 

diversity (associated with fens), and historical values. The OR values of Sagehen Creek would be 

maintained through project design features, treatment unit methods and locations, and implementation 

of SMR’s (Appendix A) in RCA’s under the action alternatives.  Further details on the protection of 

resource values within the Sagehen Creek eligible Scenic River corridor, and RCA’s in general, may be 

found under FONSI Element 10 and the RCO analysis (Appendix D). 
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Element 4.  The degree to which the effects on the quality of the 

human environment are likely to be highly controversial (40 

CFR 1508.27(b)(4)). 

The effects of this project on the quality of the human environment are not likely to be highly 

controversial due to the limited size of the project area, limited scope of Alternatives 1 and 3, and the 

effectiveness of the project design features and management requirements (detailed in Chapter2 and 

Appendix A) in reducing impacts on forest resources.  The Proposed Action was developed through an 

extensive collaborative effort with stakeholders so that project design features would address their 

concerns.  Project scoping yielded just nine comments; the comments received were largely supportive 

(Appendix E).  The project is designed to improve wildlife habitat, ecological heterogeneity and forest 

fuels conditions. 

Element 5.  The degree to which the possible effects on the 

human environment are highly uncertain or involve unique or 

unknown risks (40 CFR 1508.27 (b)(5)). 

The vegetation treatments proposed by both action alternatives are similar to vegetation treatments 

that have been implemented on the Tahoe National Forest over the past 10 years on numerous projects 

without having significant impacts. Project design elements and SMRs (Appendix A) included with 

Alternative 1 and Alternative 3 would reduce and minimize to the point of non-significance any impacts 

that might have otherwise been uncertain, unique, or unknown.  

Element 6.  The degree to which the action may establish a 

precedent for future actions with significant effects or 

represents a decision in principle about a future consideration 

(40 CFR 1508.27 (b)(6)). 

The Action Alternatives would not establish a precedent for any future action, nor represent a decision 

in principle about a future consideration. The decision would apply only to the Sagehen Project, as 

described in the descriptions of alternatives (Chapter 2). Any future actions will be analyzed separately 

and on their own merits through additional environmental analysis and decision making in compliance 

with NEPA.  

Element 7.  Whether the action is related to other actions with 

individually insignificant but cumulatively significant impacts 

(40 CFR 1508.27 (b)(7)). 
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A cumulative effect is the consequence on the environment that results from the incremental effect of 

the action when added to the effects of other past, present, and reasonably foreseeable future actions, 

regardless of what agency or person undertakes the other actions and regardless of land ownership on 

which the actions occur. An individual action when considered alone may not have a significant effect, 

but when its effects are considered in sum with the effects of other past, present, and reasonably 

foreseeable future actions, the effects may be significant.  

 

In the following cumulative effects analysis, current resource conditions are used to represent the 

composite of past actions and natural events that have taken place within the project area. This analysis 

does not attempt to quantify the effects of past human actions by adding up all prior actions on an 

action by action basis. There are several reasons for not taking this approach. First, a catalog and 

analysis of all past actions would be impractical to compile and unduly costly to obtain. Current 

conditions have been impacted by innumerable actions over the last century (and beyond), and trying to 

isolate the individual actions that continue to have residual impacts would be nearly impossible. Second, 

providing the details of past actions on an individual basis would not be useful to predict the cumulative 

effects of the proposed action or alternatives. In fact, focusing on individual actions would be less 

accurate than looking at existing conditions, because there is limited information on the environmental 

impacts of individual past actions, and one cannot reasonably identify each and every action over the 

last century that has contributed to current conditions. Focusing on the impacts of past human actions 

risks ignoring the important residual effects of past natural events which may contribute to cumulative 

effects just as much as past human actions do. By looking at current conditions, we are sure to capture 

all the residual effects of past human and natural events, regardless of which particular action or event 

contributed those effects. The Council on Environmental Quality issued an interpretive memorandum on 

June 24, 2005 regarding analysis of past actions, which states, “agencies can conduct an adequate 

cumulative effects analysis by focusing on the current aggregate effects of past actions without delving 

into the historical details of individual past actions.”  This approach is consistent with Forest Service 

National Environmental Policy Act (NEPA) Regulations at Title 36 CFR 220.4(f) (July 24, 2008). 

 

Past, present and reasonably foreseeable future actions 

Each resource specialist established geographic and temporal boundaries for their respective cumulative 

effects resource analysis, and determined past, present and reasonably foreseeable future effects that 

are relevant within their analysis area boundaries.  Since the cumulative effects analysis areas were 

necessarily different for each resource considered, relevant past, present and reasonably foreseeable 

future actions varied across the resource analyses.  Some of the primary past, present and future actions 

occurring within the Sagehen Basin are introduced below with more detailed descriptions and 

inventories in the resource specific sections that follow and in the respective resource specialist reports 

which are incorporated by reference into this EA. 

 

Vegetation Management:  As mentioned in Chapter 1 in the discussion of the history of the Sagehen 

Basin, the area was heavily logged from the 1870s through the 1930s.  The Forest Service purchased 

most of the land in the Sagehen Basin in 1936.  Since 1936, there have been some lower intensity 
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logging, salvage and fuels operations conducted by the Forest Service; over the past 30-years these have 

included:  Golden Timber Sale (1988, 368acres), Sagehen Salvage Sale (1990, 2,433 acres), Sagehen Fuel 

Break (1998, 107 acres), and Spring Chicken Fuel Break (2002, 417 acres).  Between 1981 and 2005, 1050 

acres of timber were harvested on private lands in the basin.  Even with these activities and 

disturbances, there are portions of the basin that have not seen active timber management since the 

Forest Service acquired land in the Sagehen basin. The Sagehen Project Area itself has only one ongoing 

vegetation management project, Billymass.  This project is under contract, but is not yet complete.  This 

project covers 1,260 acres, 494 of which are within the Sagehen Project Area.  All 494 acres are 

plantations in areas affected by the Donner Ridge Fire (1960). The Tahoe National Forest plans to 

continue with timber harvest, fuels management and ecological restoration projects in the Sagehen 

Basin, although no future projects are actively being planned in the basin itself.  Projects being actively 

planned or implemented nearby that were considered for cumulative effects are described in the 

specific resource sections that follow and in the resource specialist reports incorporated by reference. 

Fire:  Fires have been actively suppressed, and dense forest conditions have developed in many places 

of the Sagehen Basin.  Portions of the area have been subject to high-severity fire in the past, such as 

the 1928 Independence Fire, and most notably the Donner Ridge Fire that occurred in the fall of 1960 

and burned approximately ⅓ of the Basin (2,500+ acres). The reduction of future severe wildfires is one 

of its most important goals on National Forests, and influences many of the Sagehen Project design 

elements. 

Livestock Grazing: Active grazing within the Sagehen Basin allotment was discontinued in about 1997; 

the allotment was for sheep.  An Environmental Assessment for the allotment was completed in 2008; 

the resulting decision permanently removed the allotment from grazing activity. 

Road Maintenance and Construction:   A network of Forest Service maintained roads is present within 

the Sagehen Basin totaling approximately 40 miles of roadway.  Short sections of three county roads 

access the northern portion of the area.  The Tahoe National Forest is in the process of updating the 

Forest Transportation System in the Travel Management Process, which may affect the status of roads in 

the area and may improve resource conditions through improved maintenance activities and restoration 

of undesignated routes. 

Recreation:  The Sagehen Basin has not been a high use recreation area historically and recreation 

facilities are limited in the area. However, ongoing recreational activities may affect some resources 

within the Sagehen Project area.  Recreation activities occurring in the area include:  fishing, hunting, 

off-highway vehicle use and camping.   

Forest Vegetation 

The following discussion on cumulative effects to forest vegetation for the Sagehen Project is 

summarized from the project Silviculture report, incorporated by reference as part of this EA previously.  

The cumulative effects analysis area for forest stands generally encompasses the Sagehen Project Area.  

This 9,478-acre area includes both National Forest System and private lands, and was selected to 

capture landscape-level effects of management actions on forest stands.  The cumulative effects 
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analysis temporal scale extends 30 years before and after the present, corresponding with the estimated 

longevity of vegetation treatments.    

Effects of Past Actions on Forest Stands 

Past actions that could contribute to a cumulative effect on forest stands in the analysis area include 

larger vegetation treatments (greater than 10 acres), prescribed fire, and wildland fire exclusion.   

Vegetation Treatments. The Sagehen Project Area has had various vegetation treatments over the last 

30 years as shown below.  (Treatments under ten acres were not included because their scope limits 

their ability to affect the surrounding landscape.) 

 

 Golden Timber Sale – 1988; 368 acres  

Select Tree Cut and Seed Tree Cut that removed approximately 34 trees per acre between 12 – 

35 inches dbh  

 

 Sagehen Salvage Sale – 1990; Sale area boundary encompassed  2,433 acres however salvage 

harvesting operations were conducted on an estimated 800 acres 

Select Tree Cut that removed approximately 1-5 dead and dying trees per acre  

 

 Sagehen Fuel Break – 1998; 107 acres  

Commercial Thin that removed approximately 200 trees per acre between 3 – 29.9 inches dbh  

 

 Spring Chicken Fuel Break – 2002; 417 acres  

Commercial Thin that removed approximately 200 trees per acre between 3 – 29.9 inches dbh  

 

 Private Land Timber Harvests – 1981-2005; 1,050 acres 

Select Tree Cut, Clearcut, Shelterwood that removed most trees above 14.9 inches dbh 

 

The assorted goals of the above projects drove a variety of treatments within the Sagehen Project Area 

since the early 1980s.  This resulted in some of the variability that exists on the landscape today, but the 

common factor for all of these treatments is the amount of variability that is lacking within treatment 

units or at the site scale.  Further, these treatments may have the ability to slow certain disturbances, 

but are most likely not large enough nor strategically placed to significantly interrupt their progression.     

 

Prescribed Fire. Prescribed fire treatments are grouped by two types: pile burning and underburning.  

Approximately 766 acres of prescribed fire treatments occurred within the cumulative effects analysis 

area during the past 30 years.  An estimated 452 acres were pile burned and 314 acres underburned.  

Underburning generally consumes surface fuels dispersed throughout a treatment area whereas pile 

burning consumes aggregated materials.  The overall effect of prescribed fire treatments has been to 

reduce fuel loading within the treated stands, thereby increasing the chances that, in the event of a 

wildland fire, extensive tree mortality (particularly in trees greater than 12 to 14 inches dbh) would be 
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minimized.  Prescribed fire has had an overall beneficial effect on forest stands within the analysis area, 

but has not been applied across enough of the Project Area to positively affect the larger landscape.  

Fire Exclusion.  Forest ecosystems derive beneficial effects from periodic wildland fire, yet this 

important element of the ecosystem has been excluded in the analysis area for at least the past 100 

years in most areas (missing one or more fire return intervals) and 60 years in remaining areas (Donner 

Ridge Fire).  Natural stands in the analysis area and the extensive Donner Ridge and Independence Fires’ 

plantation stands are comprised of tree species and vegetation communities adapted to wildland fire.  

As a result of fire exclusion, the spatial distribution, composition, and density of vegetation communities 

have been altered.  Shade tolerant species, such as white fir, have benefited, increasing in distribution 

and composition within stands and at the landscape level, and increasing in density (e.g. greater basal 

area and number of stems per acre) at the stand level.  Conversely, shade intolerant species, such as 

ponderosa pine and sugar pine, have been detrimentally affected.  Effects of fire exclusion over the past 

30 years on forest stands cannot be quantified because they depend upon a complex, dynamic  

interaction of factors that determine fire extent and severity, including fire weather, fuel moisture, 

aspect, slope, and existing vegetation structure (vertical and horizontal), composition, and density.  

However, effects of fire exclusion have shaped the existing dense stand conditions prevalent within the 

analysis area today. Past vegetation treatments may have accomplished some forest health and 

resiliency benefits; however, these beneficial effects have not entirely compensated for the beneficial 

effects that would have occurred under more active fire conditions in the analysis area. 

Effects of Present Actions on Forest Stands 

The Sagehen Project Area has only one ongoing vegetation management project, Billymass.  This project 

is under contract, but is not yet complete.  This project covers 1,260 acres, 494 of which are within the 

Sagehen Project Area.  All 494 acres are plantations from the Donner Ridge Fire and have spacing 

guideline prescriptions similar to those prescribed for units 46 and 47 in this project.  The effect of this 

present action would not only free up available resources for the remaining trees within the Billymass 

Project units, but are large enough to affect how a disturbance, particularly fire, might move through 

the Project Area.  Unlike Sagehen Project plantation prescriptions, however, there is little variability 

prescribed for these units at the site, stand, or landscape scale.     

Effects of Reasonably Foreseeable Future Actions on Forest Stands 

There are no known reasonably foreseeable future vegetation management projects within the analysis 

area. Although wildland fire exclusion is expected to continue with effects as described above for past 

actions, the desire for some level of prescribed and wildfire at intervals consistent with natural fire 

regimes to be returned to the Sagehen Basin is recognized.  However, because the uncertainty of 

budgets and time for future analysis and implementation, evaluating effects of additional prescribed fire 

that has not been planned for is outside the scope of this analysis.    

Summary of Effects of Past, Present, and Future Actions on Forest Stands 

Overall, assorted goals drove a variety of treatments within the Sagehen Project Area since the early 

1980s.  This drives some of the variability that exists on the landscape today, but the common factor for 

all of these treatments is the amount of variability that is lacking within treatment units and at the site 
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scale.  These past treatments may have the ability to slow certain disturbances; however, all but the 

Billymass units are most likely not large enough or strategically placed to significantly interrupt their 

progression.  The Billymass units are large enough to interrupt larger disturbances, but could only do so 

from the southeastern portion of the Project Area.     

Cumulative Effects under Alternative 1 

Under the Proposed Action Alternative (Alternative 1), forest stands would improve in structure and 

resilience with a positive net effect over the entire Sagehen Project Area.  This is generally due to the 

decrease in competition among all remaining trees in both past and proposed action units as well as the 

presence of some larger scale variability in past action units and the multi-scaled variability resulting 

from proposed action treatments.  Further, where treatment units overlap with some of the 

homogenous treatments of the past, prescriptions aim to not only take advantage of the positive 

attributes of past treatments (such as reducing competition around larger trees), but are designed also 

find opportunities to introduce more heterogeneity within them.  Past treatment areas that do not 

overlap with Alternative 1 treatments would most likely continue to develop aided by the increased 

resiliency from surrounding treatments, but with minimal smaller scale and strategically introduced 

variability.  Ultimately, the cumulative effects of the past and present treatments combined with 

Alternative 1 treatments would benefit individual tree growth and resiliency within all units (historical, 

present or proposed), and by having reduced competition within all units, larger scale disturbances that 

could occur within the Sagehen Project Area would most likely be interrupted.  Therefore, Alternative 1 

would result in a positive cumulative effect on forest stands in the analysis area over the 30-year 

cumulative effects analysis temporal scale.  

Cumulative Effects under Alternative 2 

Under the “No Action” Alternative (Alternative 2), current declining forest health trends would continue 

in the Sagehen Project Area, particularly outside of past treatment unit boundaries. Stand densities 

would continue to increase and forest fuels would continue to accumulate. In the absence of 

disturbance, such as wildfire, shade intolerant tree numbers would decline due to lack of sunlight. 

Structural diversity would slowly improve as large trees died and created gaps for regeneration. Because 

of the limited amount of light reaching the forest floor, most regeneration would be shade tolerant 

species, such as white fir. White fir is less able to tolerate drought or fire than the less shade tolerant 

pines. Implementation of Alternative 2 would result in adverse indirect impacts on forest health, 

specifically stand density and tree species composition.  Past treatment areas would most likely 

continue to develop, but would be at a higher mortality risk from disturbances from surrounding 

untreated stands.  Therefore, Alternative 2 would result in a negative cumulative effect on forest stands 

in the analysis area over the 30-year cumulative effects analysis temporal scale. 

Cumulative Effects under Alternative 3 

Under the “Non Commercial Funding” Alternative (Alternative 3), current declining forest health trends 

would continue in the Sagehen Project Area, particularly outside of past treatment unit boundaries and 

outside Alternative 3 unit boundaries.  Conditions within past unit boundaries and Alternative 3 unit 

boundaries (to a slight extent since this alternative is focused on hazardous fuels reduction and is not 

designed to address forest health needs) would be on a more resilient trajectory, but are not large 
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enough to complement each other or provide sufficient benefit to the larger landscape.  Therefore, 

Alternative 3 would result in a negative cumulative effect, albeit slightly less than Alternative 2, on 

forest stands in the analysis area over the 30-year cumulative effect analysis temporal scale. 

Fire and Fuels 

A 23,000-acre area which includes both National Forest System and private lands, was selected to 

capture landscape-level cumulative effects of management actions and fire history on forest stands.  

This cumulative effects analysis area was selected because Farsite modeling indicated that a fire could 

potentially move far outside the Project Area depending wind direction and location of fire starts. 

 

Effects of Past Actions or Events on Fire Behavior 

Past actions that could contribute to a cumulative effect on forest stands in the analysis area include 

vegetation treatments larger than 10 acres, prescribed fire, larger wildland fires, and wildland fire 

exclusion.   

Stand conditions in the Sagehen Basin have been significantly altered by human activities since the early 

1870s. From the 1870s through 1930s several sawmills were located throughout the Basin removing 

most of the merchantable timber.  As a result, the area is largely comprised of homogenous, even aged 

stands composed of trees up to 120 years old.  These conditions have increased the potential for large 

scale, stand replacing fire.  

 

In 1926, the Independence Fire burned 2,653 acres along the northwest portion of the Sagehen Basin, 

and in 1960 the Donner Ridge Fire burned 44,812 acres of which approximately 1600 acres were along 

the southeast portion of Sagehen Basin. Reforestation efforts after the fires resulted in 1,347 acres of 

Jeffrey pine plantations in the Basin.  The resulting even aged, pure Jeffrey pine plantation stands are 

not naturally occurring in the area and have a higher potential for crown fire because of increased 

ladder fuels in the form of small trees and brush. 

 

Since the early 1900s, fire suppression policy has excluded most wildfire from the cumulative effects 

analysis area; however, stand replacing fires (Independence and Donner Ridge Fires) have affected some 

areas of the Sagehen Basin. Effects of fire exclusion over the past 100 years for most of the analysis 

area’s forest stands cannot be quantified because they depend upon a complex, dynamic  interaction of 

factors that determine fire extent and severity, including fire weather, fuel moisture, aspect, slope, and 

existing vegetation structure (vertical and horizontal), composition, and density.  However, the effects of 

fire exclusion have shaped the existing dense stand conditions prevalent within the analysis area today. 

Forest ecosystems derive beneficial effects from periodic wildland fire, yet this important element of the 

ecosystem has been largely excluded in the analysis area over the past 100 years. 

 

The Sagehen Project Area has had various vegetation and fuels treatments over the last 30 years as 

shown below (treatments under 10 acres excluded because of limited effects on the landscape): 

 

 Golden Timber Sale – 1988; 368 acres  
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Select Tree Cut and Seed Tree Cut, which removed about 34 trees per acre between 12 – 35 

inches dbh  

 Sagehen Salvage Sale – 1990; 2,433 acres (800 of which were directly affected) 

Select Tree Cut, which removed about 1-5 Dead and Dying trees per acre  

 Sagehen Fuel Break – 1998; 107 acres  

Commercial Thin, which removed about 200 trees per acre between 3 – 29.9 inches dbh  

 Spring Chicken Fuel Break – 2002; 417 acres                                                                     

Commercial Thin, which removed about 200 trees per acre between 3 – 29.9 inches dbh  

 

 Private Work – 1981-2005; 1,050 acres 

Select Tree Cut, Clearcut, and Shelterwood Cut, which removed most trees above 14.9 inches 

dbh 

 

The most intensive treatments within the Sagehen Basin have occurred on private land.  Although these 

treatments were not designed to reduce fuels, they have reduced fuel loading within and around the 

northwestern portions of the Sagehen Basin.  Past vegetation treatments may have accomplished some 

of the forest health and resiliency benefits absent due to fire exclusion; however, these beneficial 

effects have not entirely compensated for the beneficial effects that would have occurred with active 

fire conditions under a more active fire regime in the analysis area.   

Approximately 766 acres of prescribed fire treatments have been conducted within the cumulative 

effects analysis area during the past 30 years.  An estimated 452 acres were pile burned and 314 acres 

underburned.  The overall effect of prescribed fire treatments has been to reduce fuel loading within the 

treated stands, thereby increasing the chances that, in the event of a wildland fire, extensive tree 

mortality (particularly in trees greater than 12 to 14 inches dbh) would be minimized.  Underburning has 

proven most beneficial to forest stands; however, since only 314 acres received that treatment over the 

past 30 years, beneficial effects of underburning across the larger landscape have not been realized. 

 

Effects of Present Actions on Fire Behavior 

The Sagehen Project Area has only one ongoing vegetation/fuels management project: the Billymass 

Project.  This project is not yet complete.  944 acres of the 1260 acre project lie within the cumulative 

effects analysis area and consist of plantation forest stands from the Donner Ridge Fire.   The anticipated 

effect of the present action will be to enhance the growth of the remaining trees within the Billymass 

Project units and allow them to attain more fire resilient features. The treatment units are large enough 

to moderate fire behavior if a wildfire moved north and east from the south and west portions of the 

analysis area. 

 

Effects of Reasonably Foreseeable Future Actions on Fire Behavior 

There are no known reasonably foreseeable future fuels management projects within the analysis area.  

While future prescribed fire treatments consistent with natural fire regimes are desirable, additional 

prescribed fire projects have not yet been planned and are uncertain given budget constraints. 
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Summary of Effects of Past, Present, and Future Actions on Landscape Fire Behavior 

Overall, assorted goals drove a variety of treatments within the cumulative effects analysis area since 

the early 1980s.  These past treatments would provide places for firefighters to engage in wildfire 

suppression activities; however they are not large enough to substantially interrupt a wildfire’s 

advancement.  The only treatments that could possibly interrupt the progression of a wildfire are the 

Billymass units, but they would be primarily effective if a fire started in or below the southeastern 

portion of the Project Area.   Past, present, and future actions within the analysis area would have 

minimal cumulative effects in terms of modifying landscape-level fire behavior under all alternatives.  

 

Cumulative Effects under Alternative 1 

The Sagehen Project would provide the largest and most extensive fuels treatments within the Sagehen 

Basin.  Cumulative effects on large-scale fire behavior would be attributed to the indirect effects of 

Alternative 1.  Under this alternative, landscape scale wildland fire behavior would be modified through 

the reduction of hazardous fuel loading within the Sagehen Project Area. The cumulative effects of this 

project could encompass up to 23,000 acres.  Ongoing fire exclusion would continue to allow fuels to 

accumulate; however, this effect would be partially offset by the actions to reduce fuels proposed under 

Alternative 1.  The placement and size of vegetation treatment units have been strategically oriented to 

interrupt the forward spread of high severity wildfire and to enhance the effectiveness of wildland fire 

suppression actions.  Alternative 1 would reduce flame lengths, rate of spread, and fire type (compared 

to existing conditions) in proposed treatment areas.  It would also augment reforestation efforts of the 

past by creating more fire resilient forest stand structures.  Ultimately, the cumulative effects of the 

placement and size of treatment areas under Alternative 1 would benefit the larger landscape by 

moderating landscape scale fire behavior.  

  

Cumulative Effects under Alternative 2 

Under the “No Action” Alternative (Alternative 2), the Sagehen Project Area would continue to be at risk 

for severe landscape scale wildland fire behavior.  The current declining forest health trends would 

continue in the Sagehen Project Area, particularly outside of past treatment area boundaries. Fuel 

loading would continue to increase, leading to an increase in fire behavior variables, including rate of 

spread, flame length, and fire type.  Past treatments could provide places for firefighters to engage in 

wildfire suppression activities; however they are not large enough to substantially interrupt a wildfire’s 

advancement.  The only treatments that could possibly interrupt the progression of a wildfire are the 

Billymass units, but they would be primarily effective if a fire started in or below the southeastern 

portion of the Project Area.   Therefore, Alternative 2 would result in a negative cumulative effect on fire 

behavior over the 23,000-acre cumulative effects analysis area. The forest habitat and people visiting or 

living in the area would remain at risk from severe stand replacing fires created by the excessive fuel 

loading and the dense tree and brush growth that exists.  

Cumulative Effects under Alternative 3 
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Under the “Non Commercial Funding” Alternative (Alternative 3), only a subset of the proposed action’s 

treatment areas would benefit from reduction of hazardous fuel loading.  Therefore, landscape scale 

wildland fire behavior would only be slightly altered.   Conditions within past treatment areas and 

Alternative 3 treatment unit boundaries would not result in a sufficiently extensive portion of the Basin 

treated to substantially alter the potential for large stand replacing fires.   Treated areas under 

Alternative 3 are not large, nor strategically oriented enough to complement each other or provide 

sufficient benefit in terms of modifying fire behavior across the larger landscape or greatly enhancing 

fire suppression actions.   As noted above, the only treatments that could possibly interrupt the 

progression of a wildfire are the Billymass units, but they would be primarily effective if a fire started in 

or below the southeastern portion of the Project Area.  Ongoing fire exclusion would continue to allow 

fuels to accumulate; however, this effect would be somewhat offset by the actions to reduce fuels 

proposed under Alternative 3, but to a lesser extent than Alternative 1.  Alternative 3 would not 

materially alter landscape-scale fire behavior within the 23,000-acre cumulative effects analysis area; 

however, it would still have a positive effect on modifying fire behavior in the treated areas. 

Soil Productivity 

For the soil resource, cumulative effects analysis is the assessment of the direct and indirect effects of 

the proposed action alternatives in context with the existing conditions.  The cumulative effects 

assessment area for the soil resource is bounded in space within the proposed activity areas, where a 

potential for soil disturbing activities take place. The analysis is further bounded in time by the 

foreseeable future period during which effects of this project could persist as detectable effects and 

may be short- term or long-term in nature. Past effects are accounted for based on the existing 

conditions or present time, and reasonably foreseeable future actions are those proposed actions 

assessed within this document. There are no other future foreseeable actions in addition to the Sagehen 

Project within the resource activity area (unit) boundaries.  Since no change in existing conditions is 

proposed under Alternative 2, no variation in existing trends for cumulative effects to soils resources 

would occur.  The following analysis discusses cumulative effects under Alternatives 1 and 3. For activity 

areas treated and not related to temporary roads or restoration under Alternative 1, and for all activity 

areas under Alternative 3, Forest Plan Standard and Guideline #55 (1990 LRMP, pg. V-36) is expected to 

be met for porosity, effective soil cover, and organic matter over proposed the activity areas. Thus, 

based on the direction for soils laid out in the Forest Plan, cumulative effects to productivity are not 

expected to decrease productivity below existing conditions. 

 

Areas with decreased porosity as a result of actions under Alternatives 1 and 3 could remain on the 

landscape over the long-term and with each entry can incrementally increase the degree and extent of 

the detrimentally affected area. However, the proposed action is not predicted to exceed the Standard 

and Guideline (S&G) #55 when BMPs/SMRs are implemented because: (1) existing levels of compaction 

are considered to be moderate to low (well under the 15 percent threshold in extent), and (2) the 

potential for incremental changes in degree (up to 10% decrease in porosity) do not necessarily equate 

to an increase in extent of area that exceeds the threshold (in degree or extent).  For the Sagehen 

Project, S&G #55 is expected to be attained and productivity would be maintained. 
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Existing conditions within activity areas have Effective Soil Cover (ESC) that meet the S&G #55 

requirements, so no areas of special concern were identified based on existing conditions.  

There is the potential to reduce existing cover in degree and extent over small portions the activity 

areas, but ESC would be maintained. Additionally, there would also be periods of increased ESC during 

some intermediate steps on some units. In particular, for thinned areas designated for grapple piling 

there would be areas with concentrations of increased duff and down wood following thinning, before 

grapple piling is initiated. There would also be potential increases in existing ground cover in mastication 

units.  Undisturbed forest duff and sites would ensure maintenance of a minimum of 20 percent of the 

undisturbed forest duff evenly distributed throughout the activity area; therefore, S&G #55 would be 

attained and productivity would be maintained for duff. 

 

Underburning can reduce levels of existing large down wood in upper decay classes in treatment units. 

Following underburning the cycling of large downed wood could be enhanced in some thinned and un-

thinned units in areas where conifers are negatively fire affected. This effect is predicted to be limited 

and there could be lag time before snags fall and contribute to the large woody material.  Since it has 

been demonstrated that S&G #55 would be attained for large woody material, productivity would be 

maintained for large wood under the proposed action. 

 

Loss of Productivity 

Under Alternative 1, temporary roads disrupt productivity of the soils. Loss of productivity would occur 

through detrimental compaction (decreased porosity), loss of effective soil cover, and loss of organic 

matter from temporary roads on 3.8 miles, over approximately 5.5 acres until these temporary roads 

were decommissioned. These lands would be re-entered into productivity within about 8 years (5 years 

operation period and 3 years to begin vegetative recovery) but may not achieve pre-existing productivity 

levels for several more years.  No temporary roads are proposed under Alternative 3.   

 

Restored Productivity 

Under Alternative 1, there would be approximately 1 mile of road template with approximately 4.5 

acres restored. An existing road bed would be decommissioned, re-vegetated, and mulched. The 

restoration will allow these lands to be available for re-entry into productivity. The lands would be 

entered into productivity within about 8 years (5 years operation period and 3 years to begin vegetative 

recovery) but, may not achieve the potential productivity levels for several more years.  It is estimated 

that in combination with the aspen restoration treatment (conducted as conifer removal), the fen, and 

wetland soil and organic matter in the area surrounding the fen, could be improved over approximately 

three acres over the long term.   No restoration activities are proposed under Alternative 3. 

 

Hydrology 

Methodology 
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The Sagehen Project Cumulative Effects Analysis (CWEA) compared the level of land disturbance within 

a watershed with an estimate of the upper limit of watershed tolerance to disturbance, referred to as 

the Threshold of Concern (TOC). The level of land disturbance is measured using Equivalent Roaded 

Areas (ERAs), in which all disturbances are compared to an equivalent acre of road.  The ERA/TOC 

comparison provides a simplified accounting system for tracking disturbances that affect watershed 

processes. It also provides an indication of watershed condition and is an indicator of potential risk for a 

Cumulative Watershed Effect. Extensive details about the ERA/TOC analysis method are available in the 

Sagehen Project Hydrology Report, which is incorporated by reference and available upon request.  

 

As the ERA disturbance estimate approaches or exceeds the TOC, the ERA/TOC ratio approaches or 
exceeds one. An ERA that approaches or exceeds the TOC prompts closer examination of on-the-ground 
factors to determine where, if necessary, application of extra care or additional measures would reduce 
the risk and maintain or improve watershed conditions. The ERA/TOC ratios are less than one for both 
Alt. 1 and Alt. 3 (less than or equal to 0.9). 
 

Analysis Boundaries 

Past, present and future  watershed disturbances included in the CWEA analysis were recorded in a 

geographic information systems layer and include Forest Service projects, roads, timber land 

conversions (such as private land development) and timber harvests on private lands. The cumulative 

effects temporal analysis boundaries are tied to the disturbance recovery curves. These consider 

constant features that stay on the landscape, and those that recover through time. For example, 

vegetation manipulation with mechanical equipment has a recovery curve of approximately 30 years, 

and therefore disturbances that occurred 30 years in the past or would occur into the future are 

included in the analysis. The recovery curve is 7 years for wildfire and 5 years for most non- mechanized 

fuels treatments (based on the assumed recovery period for land disturbing activities.  

 

The analysis area for assessing cumulative effects is the Hydrologic Unit Code level 7 (HUC 7) scale 

within the three drainages containing the proposed actions: Upper Sagehen, Lower Sagehen, and Saddle 

Meadow.  Since minor activities are proposed within the Prosser Creek Drainage area, a simplified 

cumulative watershed effects analysis was conducted for this drainage and results are also discussed 

below. A map showing the boundaries of these drainages (as well as encompassing HUC 6 catchments) 

is included as an attachment to the Sagehen Project Hydrology Report. 

 

The disturbance layer and data used to calculate ERAs for the alternatives are part of the project record 

and are available upon request. 

 

Cumulative Risk Assessment 

The potential for cumulative effects risk discussed below is based on the ERA analysis methodology and 

professional experience. Table 3.24 summarizes the risk assessment modeling results. The risk ratings 

given to catchments are as follows:  

 Risk rating of unlikely: ERA is below 0.9 and there are no other identified circumstances that 

contribute to risk or reduce risk. 
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 Risk rating of not likely to low: ERA is above 0.9 and there are some other identified 

circumstances that might contribute to a cumulative effect. 

 No other ratings were determined for this analysis area. 

 

Table 3.24. Sagehen Project ERA/TOC analysis by alternative.  

 

ERA Condition Assessment 

MAX 

Alt 1 

 

Existing 

Alt 2 

 

MAX 

Alt 3 

 

HUC 7 

Watershed Acres TOC % ERA 

ERA/ 

TOC % ERA 

ERA/ 

TOC 

% 

ERA 

ERA/ 

TOC 

Little Truckee River – Sagehen Catchment (HUC 6) 

Upper Sagehen 6857 13 8.5 0.65 4.1 0.31 7.01 0.54 

Lower Sagehen 3517 13 11.5 0.88 3.2 0.25 10.47 0.81 

Little Truckee River – Independence Lake Catchment (HUC 6) 

Saddle Meadow 5216 12 10.0 0.91 8.0 0.72 9.1 0.83 

 

 

Upper Sagehen and Lower Sagehen Drainage Areas 

Under Alternative 1, the Upper Sagehen Drainage area has an ERA/TOC ratio at 0.65 while the Lower 

Sagehen Drainage area is also below threshold having an ERA/TOC ratio of 0.88. ERA results for both the 

Upper Sagehen and Lower Sagehen Drainages indicate an unlikely risk for a cumulative effect since the 

disturbed area remains sufficiently below threshold for these drainage areas. Additionally, the assessed 

Sagehen drainage proper is in good stream health as indicated by aquatics survey information. It is 

unlikely that a cumulative effect from Alternative 1 would occur in either the Upper or Lower Sagehen 

Drainage Areas based on the assumptions of the ERA analysis. Because Alternative 3 would treat fewer 

acres in these drainage areas, the risk of cumulate watershed effects under Alternative 3 is lower 

compared to Alternative 1.  

 

Under the no action alternative (Alternative 2), existing conditions for the Upper and Lower Sagehen 

Drainages are well below the TOC with the ERA/TOC ratio of 0.31 in the Upper Sagehen watershed and 

0.25 in the Lower Sagehen Watershed. It is unlikely that a cumulative effect from existing conditions as 

assessed through the current disturbance history would occur under Alternative 2 in either the Upper or 

Lower Sagehen basin based on the assumptions of the ERA analysis.  

 

Saddle Meadow Drainage 

The Little Truckee River Independence Lake Catchment (HUC 6), includes the Saddle Meadow Drainage 

(HUC 7) and the Independence Creek Drainage (HUC 7). The Sagehen Project action alternatives are 

within the Saddle Meadow HUC 7 drainage.  This HUC 7 drainage is below threshold under Alternative 1 

having an ERA/TOC ratio of 0.91. However, because this ratio is approaching the TOC, the CWE analysis 

considered calculated risk from the upstream Independence Lake HUC 7 drainage, which is outside of 
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the disturbed area analysis area, because both of these HUC 7 watersheds discharge into the Little 

Truckee River – Independence Lake HUC 6 Catchment. Independence Creek Drainage (HUC 7) was 

determined to have an estimated ERA/TOC ratio of 1.18 under the analysis for the recent (decision 

signed in 2012) Transition Project on the Sierraville Ranger District. The cumulative effects risk in the 

Independence Creek HUC 7 drainage was rated moderate under the CWE analysis conducted for the 

Transition Project.  

 

When considering that the Saddle Meadow ERA is approaching the ERA/TOC threshold, the risk for a 

cumulative effect is slightly increased due to the potential risk associated with the Independence Creek 

watershed upstream of the project area. However, there are several moderating effects. The risk for a 

cumulative effect would not be greater than “not likely to low” for two primary reasons. First, the 

contributing area above Saddle Meadow Drainage also includes the Independence Lake Drainage area 

and contributing flows from the Little Truckee River through and including Cold Stream Drainage area. 

Independence Lake is reservoir-controlled, and the portion of the Little Truckee River that runs through 

the Cold Stream Drainage area was recently improved through restorative techniques.  Both the 

reservoir and the restoration provide hydrologic controls decreasing the potential maximum peak flows 

that can occur under flooding events. The hydrologic response from these features can decrease the 

impact of cumulative effects on in-stream channel erosion and decrease potential cumulative effects 

occurring during flood producing precipitation events. Second, the magnitude of any increase in peak 

flow in response to forest management diminishes with increasing basin area.  If projects in the 

Independence Creek Drainage (HUC 7) were to contribute to a cumulative effect, there would be a low 

potential contributing effect from activities proposed under Alternative 1 in the Saddle Meadow 

Drainage. Because Alternative 3 would treat fewer acres in this drainage area, the risk for adverse 

cumulative watershed effects is lower under Alternative 3 compared to Alternative 1. 

 

Prosser Creek Drainage 

The affected area from Alternative 1 in the Prosser Creek Drainage is small (44.2 acres of mastication 

with prescribed underburning and 3.7 acres underburn only).  The maximum change in the ERA/TOC 

ratio is less than a 0.03 maximum change over the analysis period.  Recent actions in this drainage basin 

have consisted of low impact activities, such as prescribed surface fire and mastication; hence, recent 

activities within the watershed would not cause this watershed to exceed the threshold of concern for 

potential cumulative watershed effects. Alternative 3 would not affect this drainage. 

 

Wildlife 

 

This section of the EA assesses the cumulative effects to terrestrial wildlife species considered in the 

direct and indirect effects analysis under FONSI Element 1.  It is based on the project BE/BA previously 

incorporated by reference and available upon request from the Tahoe National Forest. 

 

Cumulative Effects Common to All Species 
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The 29,467 acre wildlife analysis area (22,237 National Forest system lands, 7,230 Private land) is 

delineated to analyze cumulative effects to threatened, endangered, proposed, candidate and Forest 

Service sensitive species and their habitats, including past, present, and reasonably foreseeable future 

actions, including the direct and indirect effects of the Sagehen Project action alternatives (e.g. 

disturbance related to thinning).  The cumulative effects boundary extends 1.5 miles beyond the project 

area.  This area is large enough to encompass the known home ranges of species being analyzed within 

the basin, yet not so large as to mask any potential effects.  

 

Cumulative effects are defined temporally to extend approximately 30 years before and 20 years after 

the present; in correlation with the estimated impacts of vegetation treatments on Forest Service and 

private lands that are still influencing current conditions.  The Donner Ridge Fire of 1960 had a profound 

and significant effect on vegetation conditions within the Basin, but the vegetation changes resulting 

from this stand replacing event have been incorporated into the existing condition. This provides a 

reasonable timeframe to describe changes to wildlife habitat and landscape patterns that may influence 

the distribution and abundance of species within the Basin and surrounding areas, including species 

such as the Pacific marten, Northern goshawk, and California spotted owl. 

Cumulative effects from past, present, and reasonably foreseeable future projects have greatly shaped 

the ecosystem and wildlife habitats in the Sagehen analysis area.  Although the effects of 1960 Donner 

Ridge Fire are reflected in the current vegetation condition, this large stand-replacing wildfire 

tremendously transformed the Sagehen Basin landscape in the long-term and undoubtedly had a 

significant impact on distributions and abundance for species such as the marten, spotted owl, and 

goshawk.  Table 3.25 below provides a summary of past, present, and reasonably foreseeable future 

actions within the spatial and temporal bounds established for the cumulative effects analysis that have 

affected wildlife species and their habitats.   

Table 3.25. Effects of Past, Present, and Reasonably Foreseeable Future Projects (Analysis Area - 29,467 

acres) 

Year Project Activity Cumulative Effect Acres 

  Past Actions   

1981-1987 Various Projects Broadcast burning 

More open understory resulting in 

reduced habitat quality and quantity for 

small mammal and bird species in the 

short term. No affects to overstory of 

CWHR. 60 

1981-1987 Various Projects Commercial Thin 

Reduction in canopy cover resulting in 

reduced habitat quantity for late-

successional wildlife species including 

marten, goshawk, and spotted owl 126 
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Year Project Activity Cumulative Effect Acres 

1981-1987 Various Projects 

Overstory Removal Cut (from 

advanced regeneration) 

Long-term removal/loss of late-

successional habitat for marten, 

goshawk, spotted owl, increased early 

seral habitat for deer and mountain 

quail 15 

1981-1987 Various Projects Precommercial Thin 

Removal of trees <6-10 inch dbh 

creating more open understory tree 

layer 205 

1981-1987 Various Projects Stand Clearcut 

Long-term removal/loss of late-

successional habitat for marten, 

goshawk, spotted owl, increased early 

seral habitat for deer and mountain 

quail 166 

1981-1987 Various Projects Tree Release and Weed 

More open understory and potentially 

affecting small mammal and bird 

species in the short term. No affects to 

overstory of CWHR. 28 

1988-1994 

Sierraville RD – Various 

Sanitation/Salvage Projects 

Sanitation/Salvage-  Select tree cut 

that removed dead and dying trees  

Removal/loss of large wood (snags and 

logs) resulting in long-term degradation 

of habitat quality and important habitat 

components needed for denning, 

resting, foraging for  marten, goshawk, 

spotted owl 1,254 

1988 Golden Timber Sale 

Select Tree Cut and Seed Tree Cut 

that removed approximately 34 trees 

per acre between 12 – 35 inches dbh 

Long-term removal/loss of late-

successional habitat for marten, 

goshawk, spotted owl, increased early 

seral habitat for deer and mountain 

quail 368 

1990 Sagehen Salvage Sale 

Select Tree Cut that removed 

approximately 1-5 dead and dying 

trees per acre 

Removal/loss of large wood (snags and 

logs) resulting in long-term reduction in 

habitat quality and important habitat 

components needed for denning, 

resting, foraging for  marten, goshawk, 

spotted owl 800 

1998-2002 

 Sagehen and Spring Chicken 

Fuel Breaks 

Commercial Thin that removed 

approximately 200 trees per acre 

between 3 – 29.9 inches dbh, with 

the majority in the smaller diameter 

size classes (i.e.<12 inch dbh) 

Dense canopy cover reduced to lower 

canopy cover, loss of understory 

vegetation from prescribed burning, 

and removal of snags/logs resulting in 

short-term reduction in habitat quality 

for marten, goshawk, spotted owl along 

roads.  Increase in edge habitat 

enhanced foraging for goshawk. Limited 
576 
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Year Project Activity Cumulative Effect Acres 

landscape effects. 

1981-2012  Private Land Timber Harvests 

Select Tree Cut, Clearcut, 

Shelterwood, and thin from below 

that removed most trees above 15 

inches dbh 

Removal/loss of late-successional 

habitat for marten, goshawk, spotted 

owl, increased early seral habitat for 

deer and mountain quail 3,500 

1994-1998 

Private Land Timber Harvests 

that have been acquired by 

Forest Service 

Select Tree Cut, Sanitation, Salvage, 

that removed most trees above 15 

inches dbh 

Removal/loss of late-successional 

habitat for marten, goshawk, spotted 

owl, increased early seral habitat for 

deer and mountain quail. Reduction in 

snags and logs. 953 

1988-1994 Various Projects 

Mastication of shrubs and sometimes 

small diameter trees <3 inch dbh 

More open understory that reduced 

amount of habitat available for small 

mammal and bird species used for 

resting, foraging, and/or nesting in the 

short term. However, goshawk may 

have benefitted by enhanced travel 

cooridors within the tree understory. 

No changes to overstory of CWHR type. 53 

1988-1999 Hobart YG and Other Projects Stand Clearcut 

Removal/loss of late-successional 

habitat for marten, goshawk, spotted 

owl, increased early seral habitat for 

deer and mountain quail 110 

1988-1999 Various Projects Pre-commercial Thin 

Removal of trees <6-10 inch dbh 

creating more open understory tree 

layer that reduced habitat quality for 

prey species, but may have provided 

increased access to predators, including 

Northern goshawk. 1,085 

1995 - 1999 

Alder Prosser Compartment 

Plan Commercial Thin/Mastication 

Short-term reduction in canopy cover, 

likely resulting in more open stands and 

some reduction in habitat quality for 

late-seral species 4 

2000 - 2011 

Billy Fuel Reduction Project 

(Billy Goat) Mastication 

Removal of shrubs and sometimes 

small diameter trees <3 inch dbh 

resulting in reduction of decadent and 

over-dense deer brush and small trees. 

Benefits to early and mid-seral species 
180 
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Year Project Activity Cumulative Effect Acres 

by rejuvenating browse within Donner 

Fire Plantations 

2000-2011 

Liberty Forest Health 

Improvement, Stampede, and 

Zingara Projects 

Commercial Thin/Underburn - thin 

from below for forest health 

improvement 

Reduction in canopy cover that resulted 

in more open stands and short-term 

reduction in habitat quality for late-

seral species 504 

2000-2011 Zingara Project Sanitation/Salvage 

Removal/loss of snags and/or diseased 

trees resulting in long-term degradation 

of habitat quality and important habitat 

components needed for denning, 

resting, foraging for  marten, goshawk, 

spotted owl 16 

2010 Sagehen Test Plot Commercial Thin/Underburn 

Some short-term reduction in habitat 

quality for mature and late-seral 

species, Increase forest structure and 

heterogeneity, ecosystem resiliency, 

and fuels hazard reduction. 5 

2000-2011 

Liberty, Scraps, and Sagehen 

Test Plot 

Group Select - Removal of all trees 

<30 in dbh between up to 1 acre 

Increase in habitat for early seral 

species, increase in forest seral stage 

diversity across units, likely not to alter 

overall suitability of habitat for mature 

to late-seral forests species 43 

2000-2011 

Various projects including 

Billy Fuels Reduction, Alder 

Prosser Compartment Plan, 

Hobart YG, and Liberty Forest 

Health Improvement Pre-commercial Thin 

Removal of trees <10 inch dbh creating 

more open, homegeneous understory 

tree layer which reduces cover and 

habitat quality for wildlife, including 

prey species for Sensitive species 1,182 

Present and Reasonably Foreseeable Future Projects 

2009-2015 

Phoenix Project - Koruna and 

Lira Contracts 

DFPZ, group selection, small group 

selection, variable thinning, follow up 

fuels treatment, underburning, hand 

thin and masticate. 

Some short-term reduction in habitat 

quality for marten, goshawk, and 

spotted owl.  Fuels hazard reduction. 562 

2000 -2013 Billy Grunt  

Mastication of shrubs and sometimes 

small diameter trees <3 inch dbh 

Reduction of decadent and over-dense 

deer brush and small trees. Some 

benefits to early and mid-seral species 

by rejuvenating browse within Donner 

Fire Plantations 180 

2002-2013 Billy Mass 

Plantation thinning of trees <14” dbh 

limit with whole tree yarding and 

mastication with removal of trees for 

public fuelwood,  spreading of chips 

Improvement in canopy structure for 

early and mid-seral species with short-

term impacts to prey species, such as 
1,648 
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Year Project Activity Cumulative Effect Acres 

and burning of slash piles small mammals and songbirds. 

2012-2013 Outback 

Aspen restoration-remove  

competing conifers within aspen 

Increased foraging habitat quality for 

goshawk/marten/spotted owl, but loss 

of late-seral habitat. 6 

2013 Sagehen Project 

Variable thinning, legacy tree 

treatment, suppressed cut, decadent 

feature enhancement,  dense cover 

areas, early seral openings, and fuels 

treatments including underburning, 

mastication, and pile burning 

Short-term reduction in habitat quality 

in a portion of marten, goshawk, and 

spotted owl suitable habitat.  Long-

term benefits from increased forest 

heterogeneity, ecosystem resiliency, 

and fuels hazard reduction. 2,654 

2013 Transition 

DFPZ, group selection and variable 

thinning, follow up fuels treatment 

and underburning. Plantation 

treatment, masticate & grapple pile. 

Short-term reduction in foraging 

habitat for late-seral species, such as 

goshawk, spotted owl, and Pacific 

marten. Reduced risk of stand-replacing 

fire event. 1,038 

2012-2017 

Independence Lake Forest 

Thinning and Fuels Reduction 

THP - The Nature 

Conservancy (Upper Sagehen 

Creek, Independence Lake, 

Lower Independence Creek)  

Forest Thinning and Fuels Reduction 

using variable thinning, mastication, 

and prescribed underburning (160 

acres is biomass thinning) 

Short-term reduction in foraging 

habitat for late-seral species, such as 

goshawk, spotted owl, and Pacific 

marten, Long-term benefits from 

increase forest resiliency, 

heterogeneity, and diversity. 611 

2009-2017 

Independence Lake Fuel 

Break 1 mile length along fuelbreak 

Reduction in snags and reduced canopy 

cover resulting in reduced habitat 

quality for late-seral species, such as 

goshawk, spotted owl, and Pacific 

marten 23  

2014 Dry Creek  

Plantation thinning, large tree 

treatment, dense cover areas, early 

seral openings, and mastication 

Some short-term reduction in habitat 

quality for goshawk.  No suitable 

marten or spotted owl habitat in 

project area. 194 

 

 

Past Projects 

Past timber harvest projects, particularly those from the early 1980’s to the 1990’s had the greatest 

impact on wildlife habitats within the Basin and surrounding areas.  The Golden Timber Sale of 1988 

harvested approximately 368 acres of forested habitat where the majority of large trees were removed 

resulting in the loss of old forest habitat which is still evident on the landscape today.  In addition, the 

Sagehen Salvage Sale of 1990 and various other sanitation and salvage projects (1988-1994) removed 

dead and dying trees over a broad area (>2,000  acres), affecting  snag and down log associated species, 
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including cavity-nesting birds and mammals, goshawk, marten, and spotted owl. Private land timber 

harvests, including 953 acres that have been subsequently acquired by the Forest Service, within the 

analysis area have been extensive and have included select tree harvest, clearcuts, and shelterwood 

cuts.  Approximately 4,500 acres of timber harvests on private lands within the analysis area have 

removed the majority of trees above 15 inches dbh resulted in loss of old forest habitat and can be 

attributed to the current mid-seral forest condition that characterizes much of the existing conditions in 

the Basin and surrounding areas today.  Recent marten research conducted within the Sagehen 

Experimental Forest (Moriarity et al. 2011) summarized the impacts of past timber harvest and their 

effects on the marten.  The study suggests that the marten population within the Basin declined during 

this period of intensive timber harvest.  Past timber harvests included in the Moriarty et al. (2011) study 

are also identified as past actions analyzed for cumulative effects for the Sagehen Project. 

Various mastication and pre-commercial thinning projects conducted from the late 1980’s to 1999 have 

resulted in more open and less complex understory conditions on over 1,000 acres, which has likely 

affected the abundance and distribution small mammals and songbird species, including prey for 

spotted owl,  goshawk,  and marten.  The Sagehen and Spring Chicken fuel break projects of the late 

1990’s were commercial thinning treatments alongside roads to provide strategic firefighting safety 

zones.  They removed approximately 200 trees per acre between 3 – 29.9 inches dbh, with the majority 

in the smaller diameter size classes (i.e. <12 inch dbh) and resulted in reduced canopy cover in both the 

overstory and understory vegetation.  Though these types of treatments produced more open and less 

complex forest structure, these linear treatments were limited in their scope in terms of modifying 

overall forest characteristics at the stand or landscape scale.  Rather they served to increase horizontal 

diversity and may likely have created more open situations favorable to certain prey species as well as 

facilitating foraging corridors for goshawk. 

 

More recent forest management (2000-present) activities in the wildlife analysis area under the strategy 

of the Herger-Feinstein Quincy Library Group Forest Recovery Act Pilot Project (1999) and the Sierra 

Nevada Forest Plan Amendment (2004) focused on forest health and fuels reduction treatments aimed 

at protecting and maintaining large trees, higher canopy cover, and snags and down logs for wildlife 

while reducing stand-replacing catastrophic wildfires.  The Scraps, Liberty, Stampede, and Zingara 

projects include over 500 acres of commercial thinning, group selection, and fuels treatments 

(mastication and underburning).  Together these projects resulted in various degrees of short-term 

habitat change at the patch-scale, but overall project design standards were to maintain suitable habitat 

for the goshawk, marten, and spotted owl at the stand or landscape scale.  Also, within this time period, 

pre-commercial thinning on over 1,000 acres removed small diameter trees, typically <10 inch dbh, 

aimed at reducing ladder fuels and inter-tree competition. These treatments resulted in more open and 

homogeneous understory conditions that likely have had localized impacts to prey species including 

small mammals and songbirds by reducing and eliminating cover needed for resting, foraging, and 

nesting.  Approximately 2,000 acres of Billy Fuels Reduction Projects, including Billy Grunt and Billy 

Mastication, using pre-commercial thinning and mastication treatments were completed and continue 

to be planned within the 50-year old Donner Fire plantations.  These projects, which reduced the canopy 

of over-dense shrubs and trees, benefitted early and mid-seral species, such as mountain quail and deer, 
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by rejuvenating decadent, overgrown shrubs and providing travel corridors through homogeneous shrub 

thickets.  These treatments also reduced the fire hazard risk by breaking up continuous fuel loadings. 

 

Present and Reasonably Foreseeable Future Projects 

The Phoenix (Koruna and Lira), Sagehen, Transition,  Independence Lake, and Dry Creek Projects (4,520 

acres) commercial thinning projects would all have similar short-term impacts to wildlife habitat quality 

by reducing overstory tree cover as well as reducing understory complexity with the overall objective of 

reducing fire risk hazard to forests and wildlife habitats.  However, maintaining large trees, retention of 

moderate to high canopy cover and snags and down logs would continue to be key management 

objectives for long-term sustainability of mature forest species and their habitats across the landscape.   

 

General Cumulative Effects Summary 

The Sagehen Project would utilize a wide variety of innovative vegetation treatments utilizing concepts 

presented in “An ecosystem management strategy for sierra mixed-conifer forests” aka GTR-220 (North 

et al. 2009) and “Managing Sierra Nevada Forests” or GTR-237 (North et al. 2012), which strive to 

enhance forest heterogeneity and resiliency by using topography, slope, and aspect to develop 

treatments that are in concert with natural fire disturbance regimes while integrating wildlife habitat 

objectives.  The Sagehen Project would result in some short-term reduction in habitat quality for some 

species while enhancing forest diversity and resiliency at the stand and landscape scale.  Dense cover 

areas, snag girdling and short snag creation would all retain and enhance vegetation conditions for 

species such as the marten,  that have experienced population declines within the Basin and the Sierra 

Nevada mountains as a whole (Moriarity et al. 2011, Zielinski 2012). Compared to the no action 

alternative and Alternative 3, Alternative 1 best meets the intent to improve forest diversity, resiliency 

for wildlife in the long-term.  Alternative 2 would not add to cumulative effects since habitats would be 

unaltered, however, actions to reduce fire risk and increased forest resiliency and heterogeneity would 

not be realized.  Alternative 3 would result in the less cumulative effects to wildlife habitats than 

Alternative 1, but also would not be as effective at meeting all the ecological restoration objectives, 

including enhancing wildlife habitats within the Basin.  Alternative 1, while adding the most cumulative 

effects (2,750 acres) would result in short term reduction in habitat quality for old forest species, but 

would best meet long-term objective for providing sustainable wildlife habitats, reducing fuels risk, and  

achieving forest ecosystem restoration within the analysis area.  

 

Species Specific Cumulative Effects 

 

BALD EAGLE 

Status: USFS R5 Sensitive 

 

Within the 29,467 cumulative effects boundary, there is one known bald eagle nest territory located at 

the west end of Independence Lake.  This territory occurs approximately 2 miles from the nearest 

treatment units. Cumulative effects to bald eagles from implementing Alternatives 1 or 3 would 
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negligible both in scope and intensity, and would only affect incidental bald eagles foraging or passing 

through the area.  No known nesting bald eagles occur within or adjacent to project units.  Therefore, 

the Independence Lake bald eagle territory would not be affected by project alternatives, since project 

units are located over 2 miles away. 

 

CALIFORNIA SPOTTED OWL 

Status: USFS R5 Sensitive 

Past, present, and reasonably foreseeable future projects and their effects on wildlife habitat, were 

described in the section Cumulative Effects Common to All Wildlife, which also applies to the spotted 

owl. Past projects’ effects on owl habitat are difficult to assess, particularly since the importance of 

spotted owls on the east side of Tahoe NF and within the Sagehen Basin is not well-understood.  

Generally, habitat within the analysis area does not provide optimum spotted owl habitat types and 

conditions when compared to spotted owl distribution on the Tahoe NF.   The majority of spotted owl 

territories on the Forest are located in westside mixed conifer types at lower elevations (i.e. Sierra 

mixed conifer dominated by ponderosa pine, Douglas fir, white fir, incense cedar, and black oak) with a 

higher proportion of large tree density and higher canopy cover.   

However, the analysis area has been occupied by a single spotted owl territory, since 1998.   The 

vegetation where the territory is located likely represents some of the highest quality late seral habitat 

within the Basin. It is unknown how this owl territory contributes to the overall owl population on the 

Tahoe NF as reproductive success of this territory has been uncertain.  Perhaps the lack of large, 

continuous high quality owl habitat limits its reproductive output. It has been suggested that the lack of 

high quality habitat within the home range of the spotted owl increases home range size, increases 

energy expenditure, and may lead or contribute to lower reproductive success or fitness.  Based on low 

quality or marginal spotted owl habitat available in the Sagehen area and its location on the eastside of 

the Sierra Nevada crest, these owls may represent sink populations according to Verner et al. (1992). In 

general, past timber harvest projects contributed to reducing overall habitat quality and quantity within 

the analysis area, as well as the conversion of mature forests to early seral forests resulting from the 

1960 Donner Ridge Fire.  

Vegetation management on both private and Forest Service lands, during the 1980s through the 1990s, 

resulted in extensive habitat modification of suitable nesting, roosting, and foraging owl habitat from 

select tree, seed tree, and clearcut harvests.  These types of treatments resulted in the removal of 

approximately 4,729 acres of suitable nesting and foraging habitat (now in an early seral condition).   In 

addition, snag removal during broad-scale salvage operations of the 1990’s occurred though out the 

Basin on over 2,000 acres, which ultimately caused the reduction in available nesting and foraging 

structures.  Past projects (i.e. Sagehen/Spring Chicken Fuelbreaks (576 acres), Liberty/Stampede/Zingara 

(504 acres), and others for a total of 1,215 acres) that implemented thinning from below rendered 

suitable habitat quality lowered or in some cases may have been reduced in the amount of nesting and 

foraging habitat quality in the short-term.  Although many of the treatments have since recovered in 
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canopy cover densities and tree size, the structural diversity has been simplified without multi-layered 

condition in many areas, and without decadent standing and down wood features.  Furthermore, 

significant spotted owl nesting and roosting habitat was likely lost from wildfires including the stand-

replacing 1960 Donner Ridge Fire (9,587 ac), 1960 unnamed fire (46 ac), 1968 Sagehen Fire (152 ac), and 

the 1926 Independence Fire (2,653 acres).   

This section will focus specifically on cumulative effects of the Sagehen Project alternatives combined 

with the effects of past, present, and reasonably foreseeable future activities on suitable spotted owl 

nesting and foraging habitat by changes to CWHR habitat types from treatment effects.   For specific 

project descriptions, refer to the section on Cumulative Effects to All Species. 

Past regeneration harvests (662 acres on Forest Service lands and an estimated 4,443 acres on private 

lands) resulted in long-term reductions in moderate quality nesting, roosting, and foraging habitat 

(change to unsuitable habitat). While the not every acre harvested comprised this high quality habitat 

prior to harvest, one can assume that a moderate proportion of the harvested area would have been 

occupied by larger trees and had higher canopy cover levels characteristic of suitable nesting and 

roosting habitat.  While high quality nesting habitat was likely removed from these regeneration 

harvests of the past, the amount and quantity of high quality nesting habitat (CWHR 5M, 5D, 6) that was 

affected was likely dependent on the distribution of vegetation types within and surrounding the Basin.  

Areas that were dominated by more open eastside pine types were not likely preferred for nesting by 

owls.  Whereas, areas that were historically comprised of true fir types were likely to provide larger 

trees and denser canopy cover levels that are suitable for nesting.   

Present and future projects would not result in the loss or reduction in the quantity of nesting/roosting 

habitat.  The Independence THP (19 ac) and Transition Project (14 ac) would reduce suitable nesting 

habitat quality on 33 acres in the short-term from the reduction in canopy cover, however no changes to 

tree size class would occur.  The Sagehen Project action alternatives would not contribute to adding 

cumulative effects to suitable spotted owl nesting habitat, as none of the treatments are proposed 

within suitable owl nesting habitat (CWHR 5M, 5D, 6).  Given the overall low habitat quality and 

relatively lack of suitable nesting habitat within the Basin and analysis area, cumulatively affecting 32 

(<0.1%) acres would likely be inconsequential to spotted owls considering there is only one spotted owl 

territory within the 29,467-acre analysis area.  In addition, both the Transition and Independence Lake 

projects are in the northern portion of the analysis area located several miles from the known spotted 

owl territory. 

Past project treatments (Sagehen/Spring Chicken Fuelbreaks, Liberty, Zingara, Stampede, and others) 

resulted in the reduction in the quality of spotted owl foraging habitat within the analysis area.  For the 

most part, those treatments have likely recovered in canopy cover to pre-treatment levels.  However, 

depending on the intensity of treatments, some areas may still have very open understories, such as the 

fuelbreaks or defensive fuel profile zones and may be lacking dead and down wood.  Approximately 982 

acres from present and future projects would reduce the quality of spotted owl foraging habitat in the 

short-term, but would not result in the loss of foraging habitat.  Alternative 1 and 3 would cumulatively 

add 1,280 and 112 acres, respectively to past, present, and reasonably foreseeable future actions that 
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have reduced the quality of owl foraging habitat.  Under Alternative 1, current unit average canopy 

cover ranges from 51% to 80% and post-treatment average canopy cover would range from 41% to 71%.  

The average unit canopy cover for Alternative 3 currently ranges from 51% to 76%.  Average canopy 

cover for the units following treatments under Alternative 3 would range from 41% to 71%. Alternative 

2, no action, would not add to existing cumulative effects to the spotted owl or its habitat within the 

analysis area.  However, forest resiliency, forest heterogeneity, and reduced fuels hazard would not be 

achieved under the no action alternative.  While there are a number of past, present, and future 

projects resulting in short-term reductions in the quality of suitable foraging habitat, the additional 

short-term reductions under the action alternatives would not result in substantial adverse cumulative 

effect on foraging habitat, particularly since no foraging habitat would be removed. 

GREAT GRAY OWL 

Status: USFS R5 Sensitive 

 

Since great gray owls have not been confirmed to nest within the analysis area, Alternatives 1 and 3 

would have a low probability of adding to existing cumulative effects to the great gray owl.  It is 

unknown if the great gray owl historically nested within and adjacent to the Basin.  Due to the limited 

amount of suitable great gray owl habitat that would be affected in treatments (Units 98 and 100), and 

considering that this species has not been documented to nest in the vicinity, cumulative effects would 

be minimal to nonexistent. 

NORTHERN GOSHAWK 

Status: USFS R5 Sensitive 

 

Past, present, and reasonably foreseeable future projects and their effects on wildlife habitat, were 
described in the section Cumulative Effects Common to All Wildlife, which also applies to the Northern 
goshawk.   
 
Vegetation management on both private and Forest Service lands, during the 1980s through the 1990s, 

resulted in extensive habitat modification of suitable nesting, roosting, and foraging goshawk habitat 

from select tree, seed tree, and clearcut harvests.  These types of treatments resulted in the removal of 

approximately 4,729 acres of suitable nesting and foraging habitat (now in an early seral condition).  In 

addition, snag removal during broad-scale salvage operations of the 1990s occurred thoughout the 

Basin on over 2,000 acres.  Past projects (i.e. Sagehen/Spring Chicken Fuelbreaks (576 acres), 

Liberty/Stampede/Zingara (504 acres), and others for a total of 1,215 acres) that implemented thinning 

from below rendered suitable habitat quality lowered or in some cases may have been reduced in the 

amount of nesting and foraging habitat quality in the short-term.  Although many of the treatments 

have since recovered in canopy cover densities and tree size, the structural diversity has been simplified 

without multi-layered condition in many areas, and without decadent standing and down wood 

features.  Furthermore, significant suitable nesting and foraging habitat was likely altered from wildfires 

including the stand-replacing 1960 Donner Ridge Fire (9,587 ac), 1960 unnamed fire (46 ac), and 1968 

Sagehen Fire (152 ac), and the 1926 Independence Fire (2,653 ac).  
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This section will focus specifically on cumulative effects of the Sagehen Project alternatives combined 

with the effects of past, present and reasonably foreseeable future projects on suitable goshawk nesting 

and foraging habitat by changes to CWHR habitat types from treatment effects.   For specific project 

descriptions, refer to the section on Cumulative Effects to All Species. 

Past regeneration harvests (662 acres on Forest Service lands and an estimated 4,443 acres on private 

lands) resulted in long-term reductions in high and moderate quality nesting, roosting, and foraging 

habitat (change to unsuitable habitat).  While the not every acre harvested comprised this high quality 

habitat prior to harvest, one can assume that a substantial proportion of the harvested area would have 

been occupied by larger trees and had higher canopy cover levels characteristic of suitable nesting and 

roosting habitat.  While high quality nesting habitat was likely removed from these regeneration 

harvests of the past, the amount and quantity of high quality goshawk nesting habitat that was affected 

was likely dependent on the distribution of vegetation types within and surrounding the Basin.  

Past project treatments (Sagehen/Spring Chicken fuel breaks, Liberty, Zingara, Stampede, and others) 

resulted in the reduction in the quality of goshawk foraging habitat within the analysis area.  For the 

most part, those treatments have likely recovered in canopy cover to pre-treatment levels.  However, 

depending on the intensity of treatments, some areas may still have very open understories, such as the 

fuel breaks or defensive fuel profile zones and may be lacking dead and down wood.  A total of 3,766 

acres of suitable goshawk habitat (2,522 acres nesting habitat, 1,244 acres foraging habitat) would be 

reduced in quality in the short-term from present and reasonably future projects (i.e. thinning and fuels 

reduction), but would not result in the reduction in quantity of suitable goshawk habitat. The Sagehen 

Project would add 2,590 acres (nesting - 1,792 acres, foraging - 798 acres) and 1,132 acres (704 acres – 

nesting, 391 acres – foraging) for Alternative 1 and 3, respectively to past cumulative effects to suitable 

nesting and foraging goshawk habitat.  Under Alternative 1, current unit average canopy cover ranges 

from 51% to 80% and post-treatment average canopy cover would range from 41% to 71%.  The average 

unit canopy cover for Alternative 3 currently ranges from 51% to 76%.  Average canopy cover for the 

units following treatments would range from 41% to 71% under Alternative 3.  

Alternative 2, No Action, would not add to existing cumulative effects to the goshawk or its habitat 

within the analysis area.  However, forest resiliency, forest heterogeneity, wildlife habitat structural 

diversity, and reduced fuels hazard would not be achieved under the No Action Alternative.  Therefore, 

long-term threats of wildfire risk to goshawk suitable habitat within and surrounding PACs would not be 

reduced under Alternative 2.   

WILLOW FLYCATCHER 

Status: USFS R5 Sensitive 

 

Effects of past, present, and reasonably foreseeable activities to willow flycatcher include 

changes to hydrologic condition of meadows and riparian willow habitat from fire suppression 

and historic grazing.  Although, long-term declines in willow flycatcher populations have been 

documented across the Sierra Nevada Bioregion, historical declines to the population have been 

attributed to loss of habitat and changes to habitat condition.  Fire suppression in the last 100 
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years could potentially have altered the hydrologic condition of willow flycatcher meadow and 

willow habitats, where increased conifer competition for water resources lead to the drying of 

meadows. The Sagehen Creek area has not been grazed since the mid-1990s, but portions of the 

meadows along Sagehen Creek appear to have experienced some drying out which may be 

attributed to the increase in conifer encroachment (primarily lodgepole pine) into the meadows.  

The Sagehen Allotment was closed in 2008, but had not been consistently grazed since the early 

1990’s.   Past sheep grazing along Sagehen Creek likely had little affect from sheep grazing, 

particularly since sheep grazing was primarily located within the uplands and did not concentrate 

in the riparian areas.  In general, the habitat within the Sagehen Creek area is not high quality 

compared to sites that have a history of long-term occupancy by willow flycatchers, such as at 

Independence Lake and Carpenter Valley, which are characterized by large, wet meadow systems 

with a significant willow component. These two willow flycatcher sites are located outside of the 

Sagehen Basin.  None of the proposed actions for the Sagehen Project under Alternatives 1 and 3 

would add measureable effects to existing cumulative effects to the willow flycatcher, since the 

disturbance effects from proposed treatments would be short-term and minimal in scope and 

intensity.  Thinning forests adjacent to meadow and willow habitats as proposed for Alternatives 

1 and 3 could potentially benefit willow flycatcher in the long-term by reducing the competition 

for water resources from conifers encroaching onto meadow areas, and may benefit from the 

reduced risk of habitat loss to wildfires. 

 

The Independence Lake site is outside of the existing Independence Allotment and is not being grazed.  

The Carpenter Valley site is within the Euer Allotment, which is predominantly comprised of private 

land.  Currently, the Euer Allotment is vacant and has not been grazed by livestock since the early 

2000’s.  It is not likely that current willow flycatcher habitat conditions is still experiencing affects from 

past grazing practices, or have likely recovered, at least for the Independence and Sagehen Creek sites.  

Since, the Carpenter Valley site is on private land, the habitat condition or grazing effects are unknown.  

Present and reasonably foreseeable future projects listed in would not likely add to existing cumulative 

effects to willow flycatchers at Sagehen Creek, Independence Lake, or at Carpenter Valley, since willow 

flycatcher habitat would not be affected by proposed vegetation management activities, including the 

Independence Lake THP and others. 

PACIFIC MARTEN 

Status: USFS R5 Sensitive 
 
Past, present, and reasonably foreseeable future projects and their effects on wildlife habitat, were 

described in the section Cumulative Effects Common to All Wildlife, which also applies to the Pacific 

marten.   

Vegetation management on both private and Forest Service lands, during the 1980s through the 1990s, 

resulted in extensive marten habitat modification from select tree, seed tree, and clearcut harvests.  

These types of treatments resulted in the removal of approximately 4,729 acres of high and moderate 

quality marten habitat (now in an early seral condition).  Moriarity et al. 2011 suggested that marten 

population declines within the Sagehen Basin coincided with this period of intensive timber harvest, 
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including the Golden Timber Sale.  In addition, snag removal during broad-scale salvage operations of 

the 1990s occurred throughout the Basin on over 2,000 acres.  Past projects (i.e. Sagehen/Spring Chicken 

Fuelbreaks (576 acres), Liberty/Stampede/Zingara (504 acres), and others for a total of 1,215 acres) that 

implemented thinning from below rendered suitable habitat quality lowered or in some cases may have 

been reduced in the amount of denning and foraging habitat quality in the short-term.  Although many 

of the treatments have since recovered in canopy cover densities and tree size, the structural diversity 

has been simplified without multi-layered condition in many areas, and without decadent standing and 

down wood features.  Furthermore, significant suitable nesting and foraging habitat was likely altered 

from wildfires including the stand-replacing 1960 Donner Ridge Fire (9,587 ac), 1960 unnamed fire (46 

ac), and 1968 Sagehen Fire (152 ac), and the 1926 Independence Fire (2,653 ac).  

Past regeneration harvests (662 acres on Forest Service lands and an estimated 4,443 acres on private 

lands) resulted in long-term reductions in high and moderate quality marten denning, foraging, and 

resting habitat.  This is supported by Moriarty et al. (2011) that showed a decrease in habitat patch size, 

core habitat areas, and total amount of habitat available within the Sagehen Basin.  While not every acre 

harvested comprised this high quality habitat prior to harvest, one can assume that a substantial 

proportion of the harvested area would have been occupied by larger trees and had higher canopy cover 

levels characteristic of suitable denning habitat.  While high quality marten habitat was likely removed 

from these regeneration harvests of the past; the amount and quantity of high and moderate quality 

marten habitat that was affected was likely dependent on the distribution of vegetation types within 

and surrounding the Basin.   

 

Past project treatments (Sagehen/Spring Chicken fuel breaks, Liberty, Zingara, Stampede, and others) 

resulted in the reduction in the quality of suitable marten habitat within the analysis area.  For the most 

part, those treatments have likely recovered in canopy cover to pre-treatment levels.  However, 

depending on the intensity of treatments, some areas may still have very open understories, such as the 

fuel breaks or defensive fuel profile zones and may be lacking dead and down wood.   Approximately 

555 acres of suitable marten habitat (426 acres high quality habitat, 129 acres moderate quality habitat) 

would be reduced in quality in the short-term from present and reasonably future projects (i.e. thinning 

and fuels reduction), but would not result in the reduction in quantity of suitable marten habitat. The 

Sagehen Project would add 775 acres of suitable high and moderate quality habitat (232 acres – high 

quality, 544 acres - moderate quality) for Alternative 1 and 3, respectively to past cumulative effects to 

high and moderate quality marten habitat.  Under Alternative 1, current unit average canopy cover 

ranges from 51% to 80% and post-treatment average canopy cover would range from 41% to 71%.  The 

average unit canopy cover for Alternative 3 currently ranges from 51% to 76%.  Average canopy cover 

for the units following treatments would range from 41% to 71% under Alternative 3.  

 

Alternative 2, No Action, would not add to existing cumulative effects to the marten or its habitat within 

the analysis area.  However, forest resiliency, forest heterogeneity, habitat structural diversity, snag 

enhancement and reduced fuels hazard would not be achieved under the No Action Alternative.  

Therefore, long-term threats of wildfire risk to high and moderate quality marten suitable habitat would 

not be reduced under Alternative 2.  Potential wildfire threats under the No Action Alternative could 
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result in increased habitat fragmentation should a stand-replacing wildlfire event were to occur within 

the Sagehen Basin. 

CALIFORNIA WOLVERINE 

Status: USFS R5 Sensitive, USFWS Proposed 
 
Present, and reasonably foreseeable actions would not likely add measureable effects to past 

cumulative effects, since habitat modification, including forest thinning and fuels reduction projects do 

not appear  to affect the distribution of the species, since wolverine have large home ranges and inhabit 

a broad array of habitat types. Furthermore, there is no scientific evidence that land management 

activities, including forest management and prescribed burning would affect the abundance or 

distribution of the species (USDI Fish and Wildlife Service 2013). The Sagehen Project, as proposed, 

would not add to existing cumulative effects, except for an extremely, low potential to directly disturb 

the wolverine during project activities.   However, since the proposed Sagehen Project activities would 

encompass less than 2 percent of the known wolverine’s home range, the likelihood of this occurring 

would be unexpected.  The proposed treatments of the action alternatives would not likely add to 

existing cumulative effects, since forest management is not likely to adversely affect the wolverine.  

 

Management Indicator Species 

The following cumulative effects analysis for Management Indicator Species (MIS) is based on the 

project MIS report previously incorporated by reference and available by request from the Tahoe 

National Forest. 

 

Early and Mid Seral Coniferous Forest Habitat (Mountain Quail)   

Alternative 1 (Proposed Action):  Past projects have generally led to a net increase in early and mid 

seral habitat.  This increase in habitat is reflected in what is currently present today.  Present projects 

and the proposed project would reduce 6 acres of mid seral habitat as a result of type conversion to 

aspen.  The Early Seral Opening treatment proposed to occur on a total of 54 acres under Alternative 1 

would likely result in a small net increase in habitat.  However, this potential increase of 54 acres is in 

approximate ½ acre size openings scattered across the treatment units. The openings themselves would 

not change the surrounding stand CWHR type. Thus the analysis above does not reflect the net increase 

because the scale is too small to be reflected in the stand CWHR types. One future project currently in 

the planning phase is not expected to affect early and mid seral habitat.  The slight effects of current and 

the proposed project when added to past and reasonably foreseeable projects would not result in long 

term adverse cumulative effects to early and mid seral MIS mountain quail habitat. 

Alternative 2 (No Action):   Past projects in the larger analysis area have generally led to a net increase 

in early and mid seral habitat.  This increase in habitat is reflected in what is currently present today.  

Present projects would reduce 1 acre of mid seral habitat as a result of type conversion to aspen.  One 

future project currently in the planning phase is not expected to affect early and mid seral habitat.  

Natural growth would result in some areas having trees that reach larger sizes and therefore reduce 
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early and mid seral habitat over time.  Increased risk of natural disturbances would result from taking no 

action. Accurately quantifying the probability and extent of effects is problematic but some increase in 

habitat is likely The slight reduction of 1 acre of MIS habitat as a result of current projects when added 

to the effects of Alternative 2, past, and reasonably foreseeable projects would not result in long term 

adverse cumulative effects to early and mid seral MIS mountain quail habitat. 

Alternative 3(Non-Commercial Funding):  Past projects have generally led to a net increase in early and 

mid seral habitat.  This increase in habitat is reflected in what is currently present today.  Present 

projects would reduce 1 acre of mid seral habitat by type conversion to aspen.  One future project 

currently in the planning phase and Alternative 3 is not expected to affect early and mid seral habitat.  

The slight effects of current projects when added to Alternative 3, past, and reasonably foreseeable 

projects would not result in long term adverse cumulative effects to early and mid seral MIS mountain 

quail habitat. 

 

Cumulative Effects at the Bioregional Scale:  Cumulative effects and the effects of the proposed 

alternatives have and would alter overstory canopy cover and shrub canopy cover but would not alter 

the habitat in such a way that would cause it to be unsuitable to mountain quail.  An increase in habitat 

was created from past projects and a small number of acres would be changed from early or mid seral 

habitat into an aspen vegetation classification from current projects and the proposed project.  The 

small reduction in acres of early and mid seral mountain quail habitat (6 acres of the 3,306,873 acres of 

habitat on National Forest System lands in the Sierra Nevada) would not alter the existing trend in 

habitat, nor would it lead to a change in the distribution of mountain quail across the Sierra Nevada 

bioregion.  Cumulative effects at the bioregional scale are tracked via the SNF MIS Bioregional 

monitoring, and detailed in the 2010 SNF Bioregional MIS Report (USDA Forest Service 2010a).    

Late Seral Closed Canopy Coniferous Forest Habitat (California spotted owl, Pacific marten, 

and northern flying squirrel)  

Alternative 1(Proposed Action):   Alternative 1 is expected to reduce the CWHR canopy cover 

classification from a “D” to an “M” on 1.5 acres of late seral closed-canopy coniferous habitat type.  This 

is in addition to the 3 acres from current projects that would also change the canopy cover classification 

from a “D” to an “M”. These changes however would not affect the amount of late seral closed-canopy 

MIS habitat available as the canopy cover that would remain in these areas is still designated as habitat 

for the selected species.  There would be no net change in the amounts of late seral closed-canopy 

forest and no cumulative effect. Large down logs and large snags would increase as a result of past, 

present, reasonably foreseeable future projects, and the proposed project.  Although past projects 

reduced habitat, the present, future, and the proposed project combined will maintain the existing 

habitat, and will help develop important habitat components of large down logs and snags. Therefore, 

the Sagehen Project Alternative 1 would not result in long term adverse cumulative effects to late seral 

closed-canopy coniferous forest habitats. 

 

Alternative 2 (No Action):  Alternative 2 would have no effect on late seral closed-canopy coniferous 

habitat because no action would be taken.  Large down logs and large snags would increase as a result 
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of past, current, and reasonably foreseeable future projects.  Alternative 2 would maintain snag and 

down log recruitment at its current level in the project area.  The slight increase in large snags and down 

logs as a result of past, present, and reasonably foreseeable future actions along with no change as a 

result of Alternative 2, would result in a mortality rate which is estimated to be unsustainable over the 

long term.  The reduction in habitat from past projects along with the present, future, and Sagehen 

Project Alternative 2 maintaining the same amount of habitat would not result in long term adverse 

cumulative effects to late seral closed-canopy coniferous forest habitats but may result in adverse 

cumulative effects to the large snag and large down log habitat attribute of the selected species. 

 

Alternative 3 (Non-Commercial Funding):  The proposed treatment areas for Alternative 3 do not 

contain late seral closed-canopy coniferous forest habitat and would therefore not have an effect to this 

habitat type.   The cumulative effects for Alternative 3 are the same as for the No Action Alternative 

(Alternative 2) above.  

 

Cumulative Effects at the Bioregional Scale for California spotted owl, Pacific marten, and Northern 

flying squirrel:  Implementation of the proposed project alternatives would not reduce late seral closed-

canopy habitat, would retain current large snags and large down wood, and would create a condition 

that would increase the amount of large snags and down wood in the future (under Alternative 1).  The 

Sagehen Project would not alter the existing trend in the habitat, nor would it lead to a change in the 

distribution of these species across the Sierra Nevada bioregion.  Cumulative effects at the bioregional 

scale are tracked via the SNF MIS Bioregional monitoring, and detailed in the 2010 SNF Bioregional MIS 

Report (USDA Forest Service 2010a).    

 

Snags in Green Forest Ecosystem Component (Hairy woodpecker)   

Alternative 1 (Proposed Action):  While past treatments have both, reduced existing snag densities and 

reduced tree competition (which has resulted in trees growing larger and creating larger snags), effects 

of past treatments are primarily reflected in current conditions where in untreated areas snag 

recruitment is at unsustainable levels. Densities of snags in the medium and large size categories would 

generally still increase as a result of the present, future, and proposed projects, with the potential 

exception of 22 acres of fuelbreak treatments on private land.  This reduction is not expected to have a 

substantial negative effect in the larger analysis area due to the limited number of acres affected. 

Although combined the present and proposed actions would decrease the rate at which snags are 

created, the overall result is expected to be beneficial as larger snags (>15”dbh) would be created in the 

long term.  Alternative 1 would not remove any current snags greater than or equal to 15 inches dbh, 

and would add an additional 1-3 snags (via partial girdling) per acre in areas determined to have snag 

densities below desired conditions.  The slight increase in snag densities of medium and large snags as a 

result of the proposed, past, present, and reasonably foreseeable future actions would not result in long 

term adverse cumulative effects to the snags in green forest MIS habitat attribute of the hairy 

woodpecker, rather would be a beneficial effect. 
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Alternative 2 (No Action):  Densities of snags in the medium and large size categories would increase as 

a result of past, present and future projects.  Although past, present, and future projects would 

decrease the rate at which snags are created, the overall result is expected to be beneficial as larger 

snags (>15”dbh) would be created in the long term.  Alternative 2 would retain medium and large snag 

density and recruitment at its current level which is estimated to be unsustainable in the project area.  

The slight increase in snag densities of medium and large snags as a result of past, present, and 

reasonably foreseeable future actions along with no change as a result of Alternative 2, would result in 

an unsustainable amount of tree mortality in untreated areas.  Maintaining current levels of snag 

recruitment may have long term adverse cumulative effects to the snags in green forest MIS habitat 

attribute of the hairy woodpecker.  

 

Alternative 3 (Non-Commercial Funding):  Snag recruitment in the medium and large size categories in 

Alternative 3 treated units, and current projects would increase at a slower rate than undisturbed areas.  

Although a reduction in snag recruitment rate would occur, the result is expected to be beneficial as 

larger snags (>15”dbh) would be created in the long term as a result of improved forest health.  This 

beneficial effect would occur on fewer acres as compared to Alternative 1. The slight increase in 

medium and large snag density from past, present, and reasonably foreseeable future actions along with 

effects of Alternative 3 would not result in long term adverse cumulative effects to the snags in green 

forest ecosystem component. 

 

Cumulative Effects at the Bioregional Scale:  Implementation of the proposed project alternatives 

would retain current medium and large snags, and would create a condition that would increase the 

amount of medium and large snags in the future.  The Sagehen Project would not alter the existing trend 

in the habitat, nor would it lead to a change in the distribution of the hairy woodpecker across the Sierra 

Nevada bioregion.  Cumulative effects at the bioregional scale are tracked via the SNF MIS Bioregional 

monitoring, and detailed in the 2010 SNF Bioregional MIS Report (USDA Forest Service 2010a).   

 

Aquatic Wildlife 

This section of the EA summarizes the cumulative effects analysis from the Aquatic Biological 

Evaluation (BE) and also draws upon information from the Sagehen Project Hydrology Report and 

Cumulative Watershed Effects Analysis. The alternatives of the Sagehen project in combination 

with other past, present and future actions on the National Forest and private lands within the 

Sagehen Aquatics Analysis Area were considered.   The following analysis considers the 

cumulative effects resulting from implementation of the Sagehen Project Action Alternatives, 

Alternative 1 and Alternative 3.  The No Action Alternative, Alternative 2, would have no 

cumulative effects beyond existing trends as no activities are proposed under that alternative.  

Therefore, cumulative effects under Alternative 2 are not analyzed further. 

The spatial extent of the cumulative effects analysis area for aquatic wildlife will include the 

Lower Sagehen and Upper Sagehen Creek Watershed Catchments which comprise approximately 

10,412 acres.  Private lands within the Sagehen Project area account for approximately 9% of the 
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total area.  The analysis area was chosen since it considers the riparian habitats associated with 

the proposed Sagehen Project, and the overall condition of the watersheds that the species 

within this project area may inhabit.  The temporal boundary for the effects analysis will include 

the timeframe from 1880 to 2025.  The year 1880 was chosen due to the historic land 

management activities whose effects may be continuing at present, e.g. logging operations which 

altered hydrology in 1880’s that likely contributed to the channel conditions of Sagehen Creek 

and its tributaries, and the construction and operations of dams below the project area which 

likely influenced species distribution.  The future extent of 2025 was selected as it should 

encompass effects from the planned Sagehen Project.  

Numerous past, present and future activities or natural events have had or may have negative 

impacts on the Aquatic Analysis Area’s watersheds and riparian area habitats, including the 

following: (1) railroads, (2) timber management, (3) grazing, (4) roads, (5) fire, (6) recreation, and 

(7) severe climatic events.  The past activities, from 1880-present, are relevant because their 

effects are still evident, and sometimes active, today.  Related to aquatics, these effects are 

primarily visible in stream channel and riparian zone conditions, rather than known changes in 

species health or population size.  A quantifiable metric, such as acres/miles of suitable aquatic 

habitat, is not available for past cumulative effects.  Therefore the majority of past cumulative 

effects will be described qualitatively, rather than quantitatively.  

 

Past and Present Cumulative Effects 

Past activities, such as dam construction, are known to have dramatically affected both the 

distribution and population sizes of fishes, and the habitat for all aquatic species.  More recent 

effects are primarily visible in stream channel and riparian zone conditions, rather than known 

quantitative changes in species distribution or population size.  Present cumulative effects to 

aquatic species and habitat generally differ in magnitude from past cumulative effects due to 

changes in management over time.  The attributes in Table 3.26 describe the existing condition of 

three important stream habitat attributes that were likely shaped by the cumulative effects  

discussed in this document.  

 
 
Table 3.26:  Stream habitat attributes and quality categories within Sagehen Project Aquatics 
Analysis Area. 

                                                                                                                 

Bank Instability 

High Moderate Low (desired) 

Total Reach Miles Rated 1.78 4.68 7.43 

% of Total Miles Surveyed 13% 34% 53% 

Fine Sediment High Moderate Low (desired) 

Total Reach Miles Rated 2.04 8.12 3.74 

% of Total Miles Surveyed 15% 58% 27% 

Coarse Woody Debris Low Moderate High (desired) 

Total Reach Miles Rated 9.44 4.46 0 

% of Total Miles Surveyed 68% 32%. 0% 
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The above conditions are not attributable to a single management activity or natural event.  

Current conditions have been impacted by innumerable actions over the last century (and 

beyond), and trying to isolate the individual actions that continue to have residual impacts would 

be nearly impossible. Focusing on the impacts of past human actions risks ignoring the important 

residual effects of past natural events which may contribute to cumulative effects just as much as 

the human actions. By looking at current conditions, we are sure to capture all the residual 

effects of past human and natural events, regardless of which particular action or event 

contributed those effects. 

 

Cumulative Effects Future 

Future effects from the activities or events listed below have been considered in determining 

cumulative effects to potentially affected species. 

 

Railroads:  In the absence of active removal, railroad grades within the analysis area may continue to 

produce negative effects to stream habitat, such as unstable banks and the alteration of drainage 

patterns may continue into the foreseeable future.  Restoration projects improving degraded conditions 

attributable to railroad grades may be proposed in the future, but are not actively being planned at this 

time.  Such restoration projects have been implemented in other locations of the Tahoe National Forest. 

 

Timber Management:  The Tahoe National Forest plans to continue with timber harvest, fuels 

management and ecological restoration projects.  Projects which are currently active or planned within 

RCAs within the Aquatics Analysis area include: Billy Mastication (85 acres Ephemeral, 42 acres 

Intermittent, and 7.5 acres SAF) Transition (16.3 acres Ephemeral, 1.9 acres SAF) and on private lands; 

Independence Lake Forest Thinning and Fuels Reduction Project THP (11.5 acres Ephemeral, 17.5 acres 

SAF).  Additional projects, with treatments similar to the Sagehen Project, will likely continue into the 

future. The Sagehen Project would probably begin implementation in 2014, and will likely be active 

through 2025.  This project is focused within the Sagehen watershed which is associated with known 

populations of Sierra Nevada yellow-legged frogs and their habitat.  The Sagehen project will include 

management activities within RCAs.  With proper implementation of prescribed SMRs and BMP’s 

(Appendix A), no significant effects to aquatic habitat are predicted.  

 

Livestock Grazing: Active grazing within the Sagehen allotment was discontinued in 1996; the 

allotment was for sheep.  An Environmental Assessment for the allotment was completed in 

2005; the resulting decision permanently removed the allotment from grazing activity.  The area 

has largely recovered from grazing effects. 

 

Road Construction and Maintenance:   The existing roads in the analysis area have had 

widespread effects on aquatic resources, including the creation of fish/amphibian migration 

barriers, loss of near-stream vegetative cover, unstable stream banks, and increased input of fine 

sediments.  A Roads Analysis has been completed for the Sagehen Project which provides a more 
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detailed and quantitative history of the road network and its effects.  The continuing evaluation, 

and subsequent improvements and maintenance of the existing road network should yield 

positive future effects through 2025.  Some expected benefits to aquatic organisms include: 

improved habitat connectivity through culvert removal and upgrades, and reduced bank 

instability and fine sediment input through drainage improvements and road closures. 

 

Fire:  The reduction of future severe wildfires is one of its most important goals on National Forests, and 

influences the majority of project design elements.  Future success in meeting this goal should reduce 

fire-related aquatic habitat impacts such as large alterations of riparian vegetation, large changes in the 

physical and chemical properties of water, bank instability, and input of fine sediments. 

 

Recreation:  The Sagehen Basin is not a high use recreation area. However, ongoing recreational 

activities affect aquatic organisms and their habitat within the Sagehen Project area, some of which 

include: fish stocking, recreational fishing, hunting, off-highway vehicle use and camping.  It is possible 

that fish stocking is still affecting native fish and amphibians, though effects are probably much smaller 

than in the past due to re-evaluation of stocking practices by the California Department of Fish and 

Game. Recreational activities primarily affect aquatic habitat, rather than species directly.  Effects to 

habitat include: reduction in near-stream cover, unstable stream banks, reduction of undercut banks, 

and increased input of fine sediments.  Though the majority of these habitat effects occur over 

geographically small areas, cumulatively their impacts may contribute to current conditions.   The Tahoe 

National Forest is currently in the process of designating official OHV routes, which should result in 

better road/trail maintenance, and closure of highly impacted areas.  

 

Severe Climatic Events:    Future severe climatic events will likely alter aquatic habitat in the Sagehen 

Project area, as they have in the past.  Most relevant to aquatic resources are droughts and floods.  It is 

likely that the cycles of drought and flood have caused large changes in the distribution and population 

sizes of most aquatic organisms, and will continue to do so into the foreseeable future.  Because of this, 

habitat connectivity is crucial in allowing for re-colonization of areas expunged of their native aquatic 

fauna.  Drought events generally cause declines in distribution and population sizes, while flood events 

can either increase or decrease distribution and population sizes.  Stream habitat attributes are often 

altered substantially by flood events.  Stream health can be negatively affected by severe floods, with 

the bank stability indicator being most susceptible.   Flood events can be beneficial for the input of 

coarse woody debris.   Severe climatic events, such as flood and/or drought, could occur in the project 

area through 2020.  If these events occur, it is likely that observable changes to aquatic species and their 

habitat will take place, as they have in the past.  These changes, and the existing condition, will be 

considered when designing future projects. 

 

Species Specific Cumulative Effects 

LAHONTAN CUTTHROAT TROUT (Oncorhynchus clarki henshawi) 
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Status: USFWS Threatened 

The severe decline in range and numbers of Lahontan cutthroat trout (LCT) is attributed to a number of 

factors including hybridization and competition with introduced trout species; alteration of stream 

channels and morphology; loss of spawning habitat due to pollution and sediment inputs from logging, 

mining, grazing and urbanization; migration blockage due to dams; reduction of lake levels and 

concentrated chemical components in natural lakes; loss of habitat due to channelization; de-watering 

due to irrigation and urban demands; and overfishing (Gerstung 1986 & 1988, Coffin 1988, USDI Fish 

and Wildlife Service 1995). 

LCT evolved in the absence of other trout species and do not compete well for food and habitat. In 

stream environments within the western portion of the Lahontan drainage, LCT have seldom been able 

to co-exist with non-native trout for longer than a decade. LCT, particularly those within the western 

portion of the Lahontan Basin, also hybridize with rainbow trout (Behnke 1979). Lahontan cutthroat 

trout have been introduced into habitats outside of its native range, primarily for recreation fishing 

purposes. In addition, LCT have been re-introduced into the Truckee River for recreation. These 

recreation related populations are not considered recovery populations by the USFWS and are not 

subject to protection under the Endangered Species Act. 

Potential risk factors to the LCT include the immediate loss of individual fish and loss of specific habitat 

features such as undercut banks used for cover, increases in sedimentation leading to changes in 

spawning bed capacity, and the loss of riparian vegetation necessary to maintain adequate temperature 

regime (SNFPA 2001). 

 

As stated in the analysis of direct and indirect effects to LCT earlier in Chapter 3 under FONSI 

Element #1, the species is absent from the analysis area, and project activities, including 

temporary road building, will not occur near extant LCT populations.  The location and treatment 

types within RCAs have been considered and the possibility of effects to the stream channel 

condition is not considered significant.  If project effects occur they would be minimal and would 

not occur within occupied LCT habitat.  Therefore, no cumulative effects to LCT or occupied LCT 

habitat would occur under any of the Alternatives.  Cumulative effects from Sagehen Project 

Alternatives to suitable unoccupied LCT habitat should be minimal due to standard management 

requirements and RCA protection measures integrated within the Sagehen Project. 

SIERRA NEVADA YELLOW-LEGGED FROG (Rana sierra) 

Status: USFS R5 Sensitive, USFWS Candidate (Sierra Nevada DPS) 

As previously stated in the effects analysis for MYLF in Chapter 3 under FONSI Element #1, the Sierra 

Nevada yellow-legged frog (MYLF) was once abundant in aquatic ecosystems of the mid to high 

elevation Sierra Nevada from southern Plumas County to southern Tulare County and has undergone a 

range-wide decline in the Sierra Nevada with 90% of historical MYLF sites now unoccupied.  As noted, 

the reasons for the decline include introduction of salmonid fishes, chytridiomycosis disease, air borne 

pesticides, alteration and loss of habitat and grazing.  MYLF frogs are known to have been present within 
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a number of locations in Tahoe National Forest, but now exist in only a few populations in ponds and 

streams and generally in small numbers (USDI Fish and Wildlife Service 2003, Tahoe National Forest GIS 

database).  

Sierra Nevada yellow-legged frog populations are generally considered to exhibit characteristics typical 

of metapopulations, where persistence of the species depends on re-colonization of local habitats in the 

event of local extirpations (Bradford et al. 1993, Briggs et al. 2005). As nearby populations are lost, there 

are reduced opportunities for re-colonization of these sites (Bradford et al. 1993). The current sites 

inhabited by Sierra Nevada yellow-legged frogs are now largely separated from one another by 

introduced fish in intervening waterways (Bradford et al. 1993). Bradford (1991) suggested that aspects 

of Sierra Nevada yellow-legged frog biology have allowed it to persist in the high elevations despite 

infrequent periodic mass die-offs, including local re-colonization, but noted that re-colonization is now 

largely precluded in much of the species’ range due to introduced fishes forming a barrier. Seemingly 

natural mass mortality events have been documented to occur in Sierra Nevada yellow-legged frog 

populations, though they often affect only one cohort of a population (i.e. frogs, metamorphosing 

tadpoles, or young tadpoles) (Bradford 1983, Bradford 1991).  

Stream survey data shows that many stream reaches within the analysis area currently exhibit 

undesirable habitat characteristics such as unstable stream banks, moderate percentages of fine 

sediment, and low quantities of coarse woody debris.  Stream bank stability and fine sediment can be 

affected through heavy equipment use associated with mechanical thinning and road building, as 

proposed under the Sagehen Action Alternatives.  Coarse woody debris would be reduced under the 

Sagehen project resulting in a decrease in future log recruitment, reduced duff layers and a reduction in 

canopy cover.  SMR’s (Appendix A) and special RCA protection measures (Appendix D) are in place, and 

implementation of the project is intended to maintain the function of the RCAs.   

As stated previously, MYLF were observed in Sagehen Creek and its tributaries.  Since treatment units 

are in close proximity to perennial stream channels with known populations of MYLF, some cumulative 

effects could occur.  Treatments within RCAs could affect the aquatic indicators of suitable stream miles 

and suitable riparian habitat acres by affecting stream bank stability, the character of sediment and the 

character of coarse woody debris.  Current conditions for these indicators in some areas fall below 

desired conditions.  There is a level of uncertainty associated with the operation of mechanical 

equipment within close proximity to stream channels under Alternative 1 and Alternative 3. There is also 

a slight risk of effects to stream attributes from removal of conifers associated with stream courses 

under those Alternatives. However, the risk for significant cumulative effects or resource damage is 

considered low given implementation of the prescribed SMR’s (Appendix A).  The potential for 

cumulative effects under Alternative 1 is slightly higher than for Alternative 3 because of the greater 

number of acres treated within RCA’s and frog habitat under Alternative 1 (373 acres) compared with 

Alternative 3 (241 acres).   

GREAT BASIN RAMS-HORN SNAIL 

Status: USFS R5 Sensitive 
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Threats to Great Basin rams-horn snail (GBRHS) include but are not limited to habitat alteration, changes 

in water flow regime, changes in water quality and loss of hosts for development.  Historically, GBRHS 

has been observed in the Truckee River directly downstream of Lake Tahoe, on the Lake Tahoe Basin 

Management Unit. Currently, this snail has not been sighted or surveyed for in Tahoe National Forest.  

Some suitable habitat may exist within or near the project area in Sagehen Creek, its tributaries and 

associated springs. 

As presented above under MYLF and in the general effects section of Chapter 3 FONSI Element 

#1, there is a slight risk of effects to stream habitat attributes through the use of heavy 

equipment near stream channels, and the removal of conifer trees that are associated with the 

streams.   It is unlikely that these effects will be detectable in areas of suitable habitat for Great 

Basin rams-horn snail (GBRHS) due to SMR’s (Appendix A) designed to protect RCAs, and the 

small quantity of units located near low gradient streams which comprise potential habitat.    

 

No cumulative effects unique to GBRHS snails are expected.  The general cumulative effects 

analysis for aquatic wildlife above describes effects to aquatic habitat relevant to this species.  

The location of the Sagehen Project treatment units outside of perennial stream courses, in 

conjunction with the management requirements for treatments within RCAs, should prevent the 

project from adding measurably to cumulative effects to GBRHS. 

Plants 

Past and Ongoing Cumulative Effects  

Management activities have occurred on the eastside of the TNF and privately owned lands for over a 

century. Historic management activities on TNF lands include: gold mining, gravel mining, hydroelectric 

development, land clearance, diversions of water for irrigation, land drainage, timber harvest, 

construction and maintenance of roads and railroads, urbanization, livestock grazing, ground water 

abstraction, and others (Kondolf et al. 1996). This long history of disturbance to aquatic/riparian plant 

communities has contributed to the lack of an undisturbed reference for most aquatic/riparian 

dependent sensitive species. Therefore, it is not possible to quantify how these past management 

activities have impacted them. Historically, springs, creeks, and rivers were altered by diversion of 

water; meadows and fens were converted to other types of habitats due to human activity that dried 

them out; aquatic/riparian areas were repeatedly and heavily grazed by domestic livestock; and 

numerous roads were built in areas that changed the hydrology of those habitats. These activities and 

others have cumulatively reduced the amount of aquatic/riparian plant communities within TNF 

watersheds that would be suitable habitat for: Botrychium ascendens, B. crenulatum, B. lunaria, B. 

minganense, B. montanum, Bruchia bolanderi, Epilobium howellii, Fissidens aphelotaxifolius, Helodium 

blandowii, Hydrothyria venosa, Meesia triquetra, and M. uliginosa.  The amount of habitat reduction is 

unknown.  These species are widely occurring within the world, but where they occur their numbers are 

typically small or the area they cover adds up to be rather small. 

There are several ongoing vegetation management projects in adjacent areas that have been planned, 

partially implemented, implemented or not implemented to the north of Sagehen Basin on the 
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Sierraville Ranger District.  These include Leftover Underburn, Nevada Energy 619, Topaz, Outback, 

Kangaroo, Billabong, Dinkum, Dingo and Phoenix vegetation management projects.  Since many of these 

projects include management in RCAs, direct impacts were excluded from known fens and sensitive 

plants sites by flag and avoid mitigations.  Indirect or cumulative effects to known occurrences of the 

riparian dependent sensitive plant species are expected to be mitigated by flag and avoid mitigations as 

well.   

By far, the most frequently occurring disturbances result from the range grazing allotment activities 

because they are reoccurring every year and livestock have not been excluded from accessing fens in 

some cases.  It is important to note that the Sagehen Allotment was removed from the Tahoe National 

Forest Allotment grazing permanently in 2006, so that livestock grazing in Sagehen Basin is no longer a 

contributing factor to the cumulative effects.  There are several ongoing range grazing permits that do 

repeatedly impact riparian vegetation including the special aquatic features on at least a yearly basis.  

The range allotment grazing permit areas that include fens with and without known sensitive plant 

occurrences on the Truckee and Sierraville Ranger Districts are: Bear Valley, Beckwourth, Boca, Bickford, 

English, Independence, Perazzo Meadows, Payen, Smithneck, Kyburz and Pass Creek, Lincoln Valley and 

Haypress Allotments.  On the Truckee Ranger District, the Boca, Kyburz, Sagehen, Sierra Crest and 

Summit (BKS) Range NEPA was recently approved and includes many guidelines and closures to reduce 

potential impacts to Botrychium ascendens, B. crenulatum, B. lunaria, B. minganense, B. montanum, 

Bruchia bolanderi, Fissidens aphelotaxifolius, Helodium blandowii, Hydrothyria venosa, Meesia triquetra 

and M. uliginosa or their habitat. 

Cumulative Effects in the Foreseeable Future 

The Transition and Saddle projects on the Sierraville Ranger District are in the planning stage or appeal 

process and are expected to minimize impacts to known and potentially occurring riparian species 

including Botrychium ascendens, B. crenulatum, Meesia triquetra and M. uliginosa by applying the Best 

Management Practices, including flag and avoid mitigations that protect the best quality of potential 

habitat for the riparian dependent species.  The Independence Allotment will be updated within the 

next few years.  It is expected that all of these projects would include mitigations to reduce the potential 

for impacts and monitor for concerns to help manage impacts to TNF sensitive plant species habitat and 

occurrences. 

 

Summary of Cumulative Effects 

Although there are past, ongoing and potential future cumulative impacts to the known sensitive plant 

occurrences on the Tahoe NF, only a few of these occurrences were found to occur within the units of 

the Sagehen Project Area.  Mitigations to protect the longevity of the fens and the habitat for the known 

sensitive species were added to the project.  The Sagehen Basin remains the refuge for such species on 

the east side of the Tahoe NF because the most frequent recurring damage to fens across the forest is 

related to livestock grazing which has been discontinued in the Sagehen Basin. The Sagehen Project 

remains a very small contributing factor to the potential cumulative effects to these species. 
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Air Quality 

Cumulative Effects of Alternative 1 

The VOC, NOx, and PM10 emissions from the action alternatives would contribute to particulate matter 

loading locally during project implementation. Local effects include cumulative emissions from 

prescribed burning resulting from past practices, natural surface fuel buildup, and activities on federal, 

state, and private lands near the Sagehen Project area. The PM2.5 atmospheric concentrations currently 

do not exceed national standards; however, emissions could exceed California Air Resources Board 

(CARB) standards if (1) weather conditions predicted by CARB meteorologists do not prevail, or (2) 

emissions do not disperse as predicted, and/or (3) emissions from other Air Quality Management 

District’s adversely impact air quality in local districts. Forest Service and CARB smoke-dispersal 

forecasting would be used as part of the burn plan to mitigate effects within the regulatory framework. 

Potentially VOCs and NOx emissions from prescribed burning could increase ozone concentrations 

downwind. However, with relatively low loads of fuel burned it is not expected that the resulting ozone 

concentration would exceed the national or state air quality standards.   

 

The cumulative effects analysis for Air Quality considers ongoing, proposed and reasonably foreseeable 

future actions. Impacts to air quality from prescribed burning in the project area and adjacent areas 

during the last five years have been minimal and no Notice of Violation of air quality standards has been 

issued to the Tahoe National Forest during this period. The action alternatives would not increase the 

amount of prescribed fire activities in the area above what has been implemented for the last five years.  

Action alternatives would not impact air quality in the area when combined with ongoing and 

reasonably foreseeable future actions.  However, the action alternatives would have cumulative effects 

on air quality in the project area and local air basin, but the effects would be managed to be within the 

regulatory standards of the California Air Resources Board. The dust and emissions from project 

activities would be mitigated by requiring that Standard Operating Procedures be included with timber 

sale or service contract packages.  Implementation of Alternative 1 would contribute greenhouse gas 

emissions (CO2); however, the proposed vegetation treatments and prescribed burning would decrease 

the risk for a high-intensity wildfire and for a resulting greater release of CO2 from the project area.  The 

proposed prescribed fires should prevent potentially much larger risks of a violation of the air quality 

standard if wildfire occurs in the area of the proposed treatments. 

Cumulative Effects of Alternative 2 

Under Alternative 2, the project area would be subjected to long-term deposition of surface fuels. Forest 

fuels would continue to increase with biomass production and would out-produce the decomposition 

rates in this climate. The long-term chronic effects of wildfires would be higher PM10 emissions, mostly 

due to large areas of exposed soil and ash in the aftermath of a high-intensity wildfire.  A high-intensity 

wildfire under this alternative would also result in greater CO2 emissions compared with Alternative 1 or 

Alternative 3.  Without considering the possibility of future wildfires, the No-action Alternative would 

have no cumulative effects on particulate matter and visibility. 

Cumulative Effects of Alternative 3 
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Cumulative effects would be similar to those described for Alternative 1.  

Recreation 

As discussed under FONSI Element 3, The Sagehen Project Area has limited recreation facilities with a 

small ten unit campground in the northern portion of the project area and a Forest Service maintained 

road system open to public use.  Outside of developed facilities, low intensity dispersed recreation 

activities occur within the Sagehen Project Area.  The Sagehen project would be implemented over a 5 

to 10 year period.  The implementation of the Sagehen project is likely to overlap with implementation 

of the ongoing Billymass vegetation management project in the Sagehen Project Area.  The Billymass 

project covers 1,260 acres, 494 of which are within the southerly portion the Sagehen Project Area.  

Equipment use and hauling of forest products from the Billymass and Sagehen projects may occur 

concurrently.  Minor cumulative impacts to recreational road use may occur because of increased traffic 

during implementation of the projects.  Roads would remain open to public use.  The Billymass project is 

not proximate to Sagehen Creek Campground in the northerly portion of the Sagehen Project Area, so 

no cumulative effects to the campground and associated dispersed recreation are expected.  No 

cumulative effects would occur under Alternative 2 (No Action); minor cumulative effects to recreation 

resources may occur under Alternative 1 and Alternative 3 with the risk of effects under Alternative 1 

being slightly higher because of the larger number of acres treated. 

Economics 

The Tahoe National Forest has, and will continue to, plan and implement vegetation management 

projects into the future. Harvest volumes on the Tahoe National Forest between 2001 and 2010 have 

ranged from 10 to 50 million board feet (mmbf), with a ten year average of 33 mmbf per year. The 

Truckee Ranger District averaged 3 mmbf per year over a recent five year period (2007 – 2011). 

Maintaining the infrastructure for logging and wood product processing is essential in allowing the 

Forest Service to meet multiple forest resource objectives.  Vegetation management projects such as 

Sagehen are important to sustain jobs in the local economies of Nevada and Sierra Counties.  During the 

current period of low economic growth and high unemployment, a project like Sagehen gains 

importance.  Alternative 1 and Alternative 3 would both create jobs and help maintain the logging and 

wood processing infrastructure which has seen dramatic decline in recent decades.  As previously 

discussed Alternative is 1 projected to create well over twice as many jobs as Alternative 3 (380 to 123) 

over the next five years.    Alternative 2 would not create jobs associated with logging and wood 

processing and would not support the local economy. 

Cultural Resources 

No cumulative effects to cultural resources are anticipated within the Sagehen Project Area as a result of 

project alternatives.  For detailed discussion of potential effects to cultural and historic resources see 

FONSI Element 8, below, and also FONSI Element 3. 
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Element 8.  The degree to which the action may adversely affect 

districts, sites, highways, structures, or objects listed in or 

eligible for listing in the National Register of Historic Places or 

may cause loss or destruction of significant scientific, cultural, 

or historical resources (40 CFR 1508.27 (b)(8)). 
 

Ethnographically the Truckee/Sierra Valley Region was used by the Northern Washoe. The Washoe Tribe 

of Nevada and California is a Federally recognized tribe and was consulted throughout the collaboration, 

planning, and public input phases of this project. There are no known traditional cultural properties or 

places of religious or cultural importance in the Sagehen Basin. 

A record search, inventory, and cultural resource report have been completed for the proposed Sagehen 

Project under provisions of the programmatic agreement (PA) with the Advisory Council on Historic 

Preservation and the California State Historic Preservation Office (SHPO), in compliance with Section 106 

of the National Historic Preservation Act.  The file number for the Sagehen Project cultural resource 

report is R2005051700106 (Smith, 2012). The report documents the results of the archaeological 

inventory and the historic archaeological sites in the Area of Potential Effects (APE). The culture 

resources report is not available for public release because it contains sensitive information concerning 

the location of cultural resources. 

 

Assessment of cultural resources within the Sagehen Project Area identified ten historic sites near 

treatment units.  Three segments of railroad grade eligible for the National Register of Historic Places 

were also identified within the project area.  Implementation of any of the project alternatives would 

not affect cultural resources eligible for listing in the National Register of Historic Places, nor would it 

cause loss or destruction of any significant cultural or historical resources. Potential adverse effects on 

cultural resources would be avoided by the location of project activities away from and by avoiding 

cultural resources, following standard practices that have been developed to implement the applicable 

provisions of the National Historic Preservation Act. If any previously unknown cultural resources are 

discovered during project implementation, operations would cease in the area of new discovery until 

analysis is conducted and protections measures are implemented as needed consistent with the PA.  See 

Appendix A, SMRs 28, 29 and 30 for more information on how impacts to cultural resources will be 

avoided. 

 

The Washoe Tribe of Nevada and California was consulted for comments on the proposed action in 

November of 2011 and on the preliminary EA during the 30-day comment period in March 2013.  No 

comments were received from the tribe related to the Sagehen Project. 
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Element 9.  The degree to which the action may adversely affect 

an endangered or threatened species or its critical habitat (40 

CFR 1508.27 (b)(9)). 
 

The Fish and Wildlife Service is contacted every 90 days to obtain a current list of threatened, 

endangered, proposed, and candidate species that may be present on the Tahoe National Forest. This 

list is maintained at 50 CFR 17.11. The most recent list was updated September 18, 2011 and reported 

November 8, 2012, and can be accessed at the following location:  

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists_NF-action-page.cfm.  The following 

special status species either are known to occur within or have habitat within the analysis areas for the 

Sagehen Project:  Sierra Nevada yellow-legged frog (USFWS Candidate), California Wolverine (USFWS 

Proposed) and Lahontan cutthroat trout (USFWS Threatened).  Biological evaluations have been 

completed to document analysis of the potential effects of the proposed action on these species and 

their habitats. The project biological evaluations are incorporated into this EA by reference and are 

available upon request.   Consultation with the United States Fish and Wildlife Service (USFWS) is not 

needed for this project. No Federally listed threatened, endangered or candidate wildlife species or 

critical habitat would be affected by the proposed action or alternatives.  Species specific rationale for 

these findings is below. 

California Wolverine 

Status:  R5 Sensitive, USFWS Proposed 

On February 4, 2013, The U.S. Fish and Wildlife Service published a proposed rule to list the distinct 

population segment of the North American wolverine occurring in the contiguous United States, as a 

threatened species under the Endangered Species Act (USDI Fish and Wildlife Service 2013; [FWS–R6–

ES–2012–0107: 4500030113].  FWS also proposes a special rule under section 4(d) of the Act to apply 

the specific prohibitions of the Act necessary to protect the wolverine. The FWS has determined that 

habitat loss due to increasing temperatures and reduced late spring snowpack due to climate change is 

likely to have a significant negative population-level impact on wolverine populations in the contiguous 

United States. In the future, wolverine habitat is likely to be reduced to the point that the wolverine in 

the contiguous United States is in danger of extinction. 

Implementation of Alternatives 1 and 3 may affect individuals, but is not likely to result in a trend 

toward Federal listing or loss of viability for the California wolverine within the planning area of Tahoe 

National Forest. In the absence of a range wide viability assessment, this viability determination is based 

on local knowledge of the California wolverine as discussed previously in this evaluation, and 

professional judgment.  The USDI Fish and Wildlife Service, in their proposed rule to list the wolverine as 

threatened, state that while land management activities, such as timber harvest, wildland firefighting, 

prescribed fire, and silvicultural practices can modify wolverine habitat, the wolverine is a habitat 

generalist and appears to be little affected by changes to the vegetative characteristics. Most wolverines 

occur at high elevations with rugged terrain that is not conducive to intensive forest management.  The 

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists_NF-action-page.cfm
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Service further states that habitat modifications resulting from the types of treatments proposed for the 

Sagehen Project would not significantly affect the conservation of the species.  These findings are based 

on the effects analysis under FONSI Elements 1 and 7 earlier in this chapter, and the Terrestrial Wildlife 

BE prepared for the project. 

Lahontan Cutthroat Trout 

Status: USFWS Threatened 

The Lahontan cutthroat trout (LCT) was listed by the USFWS as an endangered species in 1970 (USDI Fish 

and Wildlife Service 1970; 35 FR 13520). The listing was reclassified to threatened status in 1975 to 

facilitate recovery and management efforts and to authorize regulated angling (USDI Fish and Wildlife 

Service 1975; 40 FR 29864). Currently, no Critical Habitat has been designated for the Lahontan 

cutthroat trout (USDI Fish and Wildlife Service 1995).  

Direct species effects would not occur since the species is absent from the analysis area and project 

activities, including road building, will not occur near occupied LCT habitat.  Implementation of 

Alternative 1 or Alternative 3 will not affect the Lahontan cutthroat trout, Oncorhynchus clarki henshawi 

or its designated critical habitat.  These findings are based on the effects analysis under FONSI Elements 

1 and 7 earlier in this chapter, and the Aquatics BE prepared for the project. 

 

Sierra Nevada Yellow-Legged Frog (Sierra Nevada Dps) 

Status:  R5 Sensitive, USFWS Candidate  

Within the Tahoe National Forest, Sierra Nevada yellow-legged frog (MYLF) is listed as a USFS R5 

Sensitive and as a USFWS Candidate species, being part of the Sierra Nevada Distinct Population 

Segment (DPS) as defined by the USFWS. On January 10, 2003 (and as revised on June 25, 2007) the 

USFWS found that listing of the Sierra Nevada DPS as threatened or endangered was warranted but 

precluded by higher priority actions and the species was listed as a Candidate (USDI Fish and Wildlife 

Service 2003; 68 FR 2283, and revised by USDI Fish and Wildlife Service 2007; 72 FR 34657) 

 

Direct effects to individual frogs could occur from implementation of the Sagehen Project.  There is the 

potential for frogs to be harmed if they are present during the time activities are occurring.  Under 

Alternative 1, there are more activities occurring in RCAs (373 acres) than under Alternative 3 (241 

acres), increasing the potential for interaction with frogs.  Provided that protection measures prescribed 

in SMR 31 (Appendix B), such as pre-activity surveys and limited operating periods, are properly 

implemented, direct, indirect and cumulative effects from the Sagehen Project treatments should not 

significantly alter MYLF distribution or population size.  Implementation of Alternative 1 or Alternative 3 

may affect individuals of MYLF, Rana sierrae, but is not likely to result in a trend toward Federal listing or 

loss of viability for this species within the planning area of the Tahoe National Forest.  In the absence of 

a range wide viability assessment, this viability determination is based on local knowledge of this species 

as discussed previously in this evaluation, and professional judgment.  These findings are based on the 

effects analysis under FONSI Elements 1 and 7 earlier in this chapter, and the Aquatics BE prepared for 

the project. 
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Element 10.  Whether the action threatens a violation of 

Federal, State, or local law or requirements imposed for the 

protections of the environment (40 CFR 1508.27 (b)(10)). 
Implementation of the proposed action would not threaten a violation of Federal, State, or local law. 

The proposed action complies with the National Forest Management Act (NFMA), Endangered Species 

Act (ESA), Clean Water Act, and the National Historic Preservation Act (NHPA). The proposed action is 

fully consistent with the Tahoe National Forest Land and Resource Management Plan (Forest Plan, 1990) 

as amended by the Sierra Nevada Forest Plan Amendment (2004) and the Sierra Nevada Forests 

Management Indicator Species Amendment (2007).  

National Forest Management Act 

The Forest Plan for the Tahoe National Forest provides management direction for the NFS lands located 

within the Sagehen Project Area.  The Forest Plan was developed according to the stipulations of the 

National Forest Management Act of 1976.  Alternative 1, the proposed action, includes a project-level, 

non-significant Forest Plan amendment for vegetation treatments within one of the five northern 

goshawk PAC’s within the project area in order to be consistent with the Forest Plan.  Alternative 3 is 

consistent with the Forest Plan and would not require a plan amendment.  The primary Forest Plan 

management goals and objectives that guided development of the Sagehen Project alternatives are 

discussed below. 

 

Protecting old forest ecosystems and associated species. (SNFPA ROD, 2004):  The old forest 

conservation goals and strategies in the Forest Plan guide management to increase the frequency of 

large trees, and increase the structural diversity of vegetation, while protecting, increasing and 

perpetuating desired conditions of old forest ecosystems and conserving species associated with these 

systems.  Enhancing old forest habitat and conserving associated species is a primary objective of 

Alternative 1.  Under Alternative 3, the limited extent and placement of treatment units along with 

implementation of various SMR’s (Appendix A) would protect existing old forest habitat.  Under 

Alternative 2, no action is proposed and existing old forest conditions would be maintained. 

 

Providing the wildlife habitat and other ecological conditions necessary to maintain well-distributed 

viable populations of Management Indicator Species (MIS) in the project area and bioregional scale, 

and maintain diversity of plants and animals  (SNF MIS ROD, 2007):  The Terrestrial and Aquatic 

Wildlife MIS Reports determined that Project-Level habitat impacts on any MIS would not be significant 

and would not contribute to bioregional-scale trends for any MIS. Summaries for each habitat-

population trend are in FONSI Elements 1 and 7, and more details are presented in the Sagehen Project 

MIS Reports, which are incorporated by reference.  

 

Protecting aquatic, riparian and meadow ecosystems and associated species. (SNFPA ROD, 2004):  

Aquatic, riparian and meadow ecosystems and associated species are protected through project design 

features in the action alternatives and implementation of a variety of SMR’s (Appendix A).  Hydrology, 
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soils, aquatic and botanical evaluations were prepared for this EA and no significant effects to aquatic, 

riparian and meadow ecosystems or associated species were identified.  Potential direct and indirect 

effects to these resources are discussed under FONSI Element 1 and in the respective resource specialist 

reports incorporated by reference.  A Riparian Conservation Objective Analysis was performed for the 

project and is included as Appendix D. 

 

Reducing the threat to communities and wildlife habitat from large, severe wildfires. (SNFPA ROD, 

2004):  A primary goal driving development of the Sagehen Project has been reducing the threat to 

wildlife habitat from large, severe wildfires.  The vegetation treatment prescriptions under Alternative 1 

would modify landscape scale fire behavior to the benefit of the Sagehen Field Station and wildlife 

habitat and meet this goal to a fuller extent than under Alternative 3, which focuses on localized fuels 

treatments to primarily protect the Sagehen Field Station.  Under Alternative 2, no action is proposed 

and existing trends would continue. 

 

Non-Significant Forest Plan Amendment   

 

 

The affected PAC (the NE Sagehen Goshawk PAC (D57T23)) falls entirely within a wildland urban 

intermix (WUI) threat zone.  Sierra Nevada Forest Plan Amendment Record of Decision (SNFPA ROD, 

2004) Standard and Guideline #72 states: “In PACs located in WUI threat zones, mechanical treatments 

are allowed where prescribed fire is not feasible and where avoiding PACs would significantly 

compromise the overall effectiveness of the landscape fire and fuels strategy.  Mechanical treatments 

should be designed to maintain habitat structure and function of the PAC.” (2004 SNFPA ROD, pg. 60). In 

addition, Forest Plan direction for mechanical thinning treatments within PACs states, “…where 

treatment is necessary, remove only material needed to meet project fuels objectives.  Focus on 

removal of surface and ladder fuels.” (2004 SNFPA ROD, Standard and Guideline #7, pg. 51).   

Under the proposed action, the portion of the NE Sagehen PAC encompassed within treatment unit #38 

would be mechanically treated as part of the Sagehen Project’s landscape fire and fuels strategy.  (Refer 

to the Fire/Fuels Report Addendum (April 29, 2013) for the analysis of treating Unit 38 as part of the 

Project’s landscape fire and fuels strategy.) However, a Forest Plan amendment is needed because the 

mechanical treatments proposed in this PAC would meet objectives beyond simply reducing hazardous 

fuels as part of a landscape fire and fuels strategy and would remove material beyond that needed to 

solely meet fuels reduction objectives. The proposed treatments are based on principles from GTR-220 

(North et al. 2009), with specific objectives to not only reduce hazardous fuels but also improve wildlife 

habitat for mature forest associated species, such as the goshawk.  The treatments are aimed at 

promoting forest resiliency and patch-scale heterogeneity to meet marten habitat enhancement and 
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stand-level ecological restoration objectives.  Specific proposed treatments include variable thinning and 

legacy tree treatments to promote the development and growth of larger trees; early seral openings and 

dense cover areas to promote forest heterogeneity; and decadent feature enhancement to increase 

snag densities.   

Mechanical thinning treatments within this PAC would meet the forest-wide standards for mechanical 

thinning treatments (SNFPA ROD, pp. 50 through 51), consistent with Standard and Guideline #73 

direction that treatments in PACs (outside a 500-foot radius around the activity center) meet the forest-

wide standards and guidelines for mechanical thinning (SNFPA ROD, pg. 60). 

-

-

-

-  

- -

-

-  

Mechanical treatments to be conducted in the NE Sagehen Goshawk PAC include variable thinning, 

legacy tree treatment, suppressed cut, decadent feature enhancement, and creation of early seral 

openings. Other treatments in this PAC include retention of dense cover areas and underburning.  Under 

Alternative 1, approximately 132 acres of nesting habitat and 7 acres of foraging habitat would be 

mechanically treated.  Out of 132 acres of suitable nesting habitat, 93 acres would change from CWHR 

4D to 4M post-treatment, and 39 acres of CWHR 4M would remain 4M post-treatment.  Mechanical 

treatments would change canopy cover in the portion of Unit 38 that lies within the PAC (160 acres) 

from 71 to 50 percent, resulting in a short-term reduction in habitat quality. However, all treated habitat 

would remain suitable goshawk habitat following treatments.   

Understory vegetation would become more open as a result of the thinning treatments and 

underburning, which would provide more open forest conditions preferred for hunting by goshawks.  

Legacy tree treatments would promote the growth of larger trees, which would provide more nesting 

structures.  Decadent feature enhancements would enhance prey habitat and goshawk roosting/resting 

habitat by increasing the abundance and distribution of snags.  Overall, when considered together, all 
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the various treatments including retention of dense cover areas and creation of early seral openings 

would provide increased horizontal and vertical diversity that would be beneficial to goshawks for 

nesting and foraging in the long term. 

 

- -

-

-

-

 

The amendment would make a one-time, minor change 

in the forest-wide standard and guideline for mechanical thinning treatments, specifically in PACs 

(SNFPA ROD, Standard and Guideline #7, pg. 51). (While this standard and guideline specifically refers to 

California spotted owl PACs, other standards and guidelines for California spotted owl and northern 

goshawk PACs (SNFPA ROD, pp. 59 through 61) indicate that this standard and guideline also refers to 

treatments in northern goshawk PACs.) The proposed amendment accommodates objectives aimed at 

protecting and enhancing habitat for the marten (and other old forest associated species, including the 

goshawk) and providing ecological restoration at the stand level. As described under Item #1 above, the 

proposed treatments in the NE Sagehen PAC under the Sagehen Project would provide increased 

horizontal and vertical diversity that would be beneficial to goshawks for nesting and foraging in the 

long term. 

4. Opportunities for additional projects or activities that will contribute to achievement of the 

management prescription.  -

-

-

- -

 

- -

-
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- -

 

 acres

-

 

Vegetation Management Requirements 

The Sagehen Project meets the National Forest Management Act (NFMA) requirements detailed in FSM 

1921.12a – Timber Management Requirements.  A responsible official may authorize project and activity 

decisions on National Forest System lands to harvest timber only where: 

 

A. Soil, slope, or other watershed conditions will not be irreversibly damaged. 

Action Alternatives 1 and 3 include resource protection measures and SMRs, including BMPs, contract 

provisions, and other project specific design features to protect riparian areas, minimize soil erosion and 

compaction. Multiple watershed restoration actions would improve the existing condition of the 

watersheds at the project level. Road repair and maintenance has been designed to improve watershed 

conditions, and temporary roads would be closed and decommissioned after use.  

 

B. There is assurance that the lands can be adequately restocked within five years after final 

regeneration harvest (FSM 1921.12g). The Sagehen Project involves thinning of forest stands to more 

desirable tree densities.  No re-stocking would be required for any of the alternatives. 

 

C. Streams, streambanks, shorelines, lakes, wetlands, and other bodies of water are protected from 

detrimental changes in water temperatures, blockages of water courses, and deposits of sediment 

where harvests are likely to seriously and adversely affect water conditions or fish habitat.  Timber 

harvesting activities under the Sagehen Project alternatives are not expected to seriously and adversely 

affect water conditions or fish habitat.  Detailed analyses were conducted concerning project effects on 

streams, wetlands and other bodies of water within the treatment units and surrounding areas; these 
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analyses can be found in Chapter 3, FONSI Element 1 under the Hydrology, Soils, and Aquatic Wildlife 

headings.  Additional information on how these features are protected can be found in Appendix A 

(SMR’s) and Appendix D (RCO Analysis). 

 

D. The harvesting system to be used is not selected primarily because it will give the greatest dollar 

return or the greatest unit output of timber. 

The harvesting systems proposed under the Sagehen Project Action Alternatives were selected to meet 

multiple resource objectives, including enhancement of old forest conditions. Although the project 

would contribute to the local economy through implementation of cost effective treatments, harvesting 

systems were not selected primarily to give the greatest dollar return or the greatest unit output of 

timber.  Protection of resources was given careful consideration in selection of project harvesting 

systems. 

 

E. A Responsible Official may authorize projects and activities on NFS lands using cutting methods such 

as clearcutting, seed tree cutting, shelterwood cutting, and other cuts designed to regenerate an even-

aged stand of timber, only where certain conditions defined in 16 U.S.C. 1604 (g)(3)(F) are met. 

   

1. For clearcutting, it is the optimum method; or where seed tree, shelterwood, and other cuts are 

determined to be appropriate to meeting the objectives and requirements of the relevant plan (16 U.S.C. 

1604 (g)(3)(F)(i)).  No clearcutting, seed tree or shelterwood cuts are proposed by the Sagehen Project 

(Alternatives 1 or 3), since even-aged timber management is not an objective of this project. 

 

2. The interdisciplinary review has been completed and the potential environmental, biological, 

aesthetic, engineering, and economic impacts have been assessed on each advertised sale area and the 

cutting methods are consistent with the multiple use of the general area (16 U.S.C. 1604 (g)(3)(F)(ii)). 

The ID Team has reviewed the Sagehen Project, as documented in supporting analyses, and has assessed 

the environmental impacts of the proposal. Standard road maintenance would be needed and specified 

in the contract. An economic analysis of the project indicates that the project would contribute to jobs 

and wages that would contribute to the community stability of the local rural economy. The proposed 

silvicultural treatments would be consistent with the Forest Plan standards and guides. 

 

3. Cut blocks, patches, or strips are shaped and blended to the extent practicable with the natural terrain 

(16 U.S.C. 1604 (g)(3)(F)(iii)).  Sagehen Project vegetation treatments thin overstocked forest stands and 

are designed to be naturally appearing and blend with the natural terrain.  See Chapter 2 and Appendix 

B (Maps) in regard to design and layout of treatment units and prescriptions. 

 

4. Cuts are carried out according to the maximum size limits for areas to be cut in one even-aged 

regeneration harvest operation (16 U.S.C. 1604 (g)(3)(F)(iv)).  No even-aged regeneration harvest is 

proposed under the alternatives, so this even-aged specific size limit direction does not apply to the 

Sagehen Project.   
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5. Timber cuts are carried out in a manner consistent with the protection of soil, watershed, fish, wildlife, 

recreation, esthetic resources, cultural and historic resources, and the regeneration of timber resources. 

In addition to resource sensitive project design features, the ID Team has developed Standard 

Management Requirements (SMR’s), including BMPs which would be incorporated into project Timber 

Sale or Service Contracts to protect the environment and assure that any potential impacts are 

minimized (See EA Appendix A Sagehen Project SMRs).  The potential resource risks below were also 

considered. 

 

 Weed Risk Assessment:  A weed risk assessment was conducted for the Sagehen Project, 

hereby incorporated by reference and available upon request.  “A”, “B”, and “C” rated 

invasive plants were considered in the weed risk analysis for the Sagehen Project.  The 

ratings reflect the statewide importance of the pest and the likelihood that eradication or 

control efforts would be successful, with the “A” rating deemed to have the best likelihood 

of successful control efforts and importance and the rating “C” deemed to have the least 

likelihood of successful control efforts and importance.  There is a low risk of spreading the 

“A” rated invasive plants into the Sagehen Project Area if mitigations are followed to 

prevent musk thistle, which is known to occur in two old Phoenix Project landings, from 

spreading.  A noxious weed symbol would be placed on the Timber Administration map on 

the southeastern corner of the project area in the Phoenix Project landings that have been 

infested.  Another site that would be marked for avoidance is where “A” rated musk thistle 

and “B” rated tall whitetop has also been found near the entrance to Bickford’s Ranch, so 

that this site can be avoided and follow up monitoring for musk thistle and tall whitetop 

would also occur.  Mitigations to require clean equipment that is free from dirt and weed 

seeds would be enforced.  “C” rated weeds bull thistle, wooly mullein and cheatgrass are so 

widespread that they are expected to spread.  Usually bull thistle and wooly mullein subside 

as the native vegetation recovers in the project area. Cheatgrass would most likely be 

present on drier sites such as south-facing hill slopes and would likely never disappear. 

Mitigation measures to minimize the risk for spreading invasive plants are detailed in SMR’s 

#26 and 27 (Appendix A), and include the measures described above. 

 

 Tree Disease Risk: The Action Alternatives would produce an unnaturally large number of 

freshly cut stumps, which are widely known to increase the potential avenue of spread of 

Annosus root disease via interconnected roots.  Application of borax to cut conifer stumps 

would create a barrier that minimizes the risk potential for spores of the fungus 

Heterobasidion annosum to colonize freshly cut stumps. 

 

 Borax Risk Evaluation: The effects of borax (Sporax™) application on forest resources, 

workers, and forest users has been assessed in Chapter 3 under FONSI Element 1 and in the 

Sagehen Project Borax Risk Assessment hereby incorporated by reference.  Available studies 

on borax indicate that it is relatively benign to humans and the environment. Reports of 

adverse impacts from borax and related borate compounds occur only when exposures are 

much greater than would be expected under the Sagehen Project alternatives. Proposed 
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borax use rates and hand application to the surface of recently cut stumps are not expected 

to result in exposures that would cause adverse effects to humans or the environment. 

Project design features and management requirements (SMR 13, Appendix A) provide 

additional assurance that proposed application of borax to cut stumps would have no 

adverse direct, indirect or cumulative impacts to human health and safety and the 

environment. 

 

6. Stands of trees are harvested according to requirements for culmination of mean annual increment of 

growth (16 U.S.C. 1604 (m); FSM 1921.12f; FSH 1909.12, ch. 60).  

The culmination of mean annual increment requirements apply only to even-aged management at the 

time of regeneration harvest. None of the Sagehen Project Action alternatives propose regeneration 

harvest.  

Sensitive Species 

The Forest Service defines sensitive species as those plant and animal species identified by a Regional 

Forester for which population viability is a concern.  The Regional Forester of the Pacific Southwest 

Region (Region 5) maintains a list of sensitive species for the Region which applies to the Tahoe National 

Forest; effects to these species were considered in the analysis of the Sagehen Project.  The directives 

for management of sensitive species include ensuring that species do not become threatened or 

endangered because of Forest Service actions, and maintaining viable populations of all native and 

desired non-native wildlife, fish, and plant species in habitats distributed throughout their geographic 

range on National Forest System lands (Forest Service Manual 2670.22).  Potential direct, indirect, and 

cumulative effects of the proposed action on Forest Service sensitive species are analyzed previously in 

this chapter under FONSI Elements 1 and 7, and described in detail in the Sagehen Project Terrestrial 

Wildlife, Aquatic Wildlife, and Plants Biological Evaluations / Assessments, which have been 

incorporated by reference into this EA. 

 

Biological Assessments for sensitive terrestrial wildlife and aquatic wildlife species found that 

implementation of Alternative 1 or Alternative 3 could affect the following sensitive species: Bald eagle, 

California spotted owl, Great grey owl, Northern goshawk, Willow Flycatcher, Pacific marten, and Sierra 

Nevada yellow-legged frog; however, effects to these species would not likely result in a trend toward 

federal listing nor loss of viability for these species within the planning area of the Tahoe National 

Forest.    The following sensitive species and their habitats would not be affected by Alternative 1 or 

Alternative 3 because no suitable habitat is present or the project area is outside of the distributional 

range of the species:  Pacific Fisher, Sierra Nevada red fox, Western red bat, Townsend’s big-eared bat, 

Pallid bat, Foothill yellow-legged frog, Lahontan Lake tui chub, Hardhead, Northwestern pond turtle and 

California floater mussel.  Greater sandhill crane would not be affected by the project alternatives 

because the nearest breeding population is outside of the effects analysis area.  Great Basin ram horn 

snail has habitat within the project area but would not likely be affected by project activities because no 

proposed treatments under the alternatives would occur directly within perennial water bodies.   

Potential direct, indirect, and cumulative effects of the proposed action on these species are discussed 

in more detail previously in this chapter under FONSI Elements 1 and 7, and described thoroughly in the 
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Sagehen Project Wildlife and Aquatic Biological Evaluations / Assessments, which have been 

incorporated by reference into this EA. 

 

The Biological Assessment for Forest Service sensitive plant species found that implementation of 

Alternative 1 or Alternative 3 could adversely affect a few individuals of those species that are assumed 

to be present or are known to be present within or near the treatment units:  Botrychium lunaria 

(common moonwart), B. minganense (Mingan moonwart), B. montanum (moonwart), Bruchia bolanderi 

(Bolander’s candle moss), and Helodium blandowii (Blandow’s bog moss), Botrychium ascendens 

(moonwart), B. crenulatum (moonwart), Ivesia sericoleuca (Plumas Ivesia), Meesia triquetra (moss) and 

M. uliginosa (moss). The actions proposed under the alternatives could impact a few individuals of these 

species, but proposed activities would not be likely to cause a trend to federal listing or a loss of viability 

because about 80 percent of habitat in the project area occurs outside proposed treatment units and 

impacts to habitat would be minimized by the use of flag and avoid mitigations and Best Management 

Practices detailed in the SMR’s for sensitive plants (Appendix A).  The implementation of these 

mitigations would help protect the best potential habitat that exists in special aquatic features like fens, 

springs, seeps, stream banks and stream courses within the Riparian Conservation Areas where these 

plants could be present.  Since fungi species are not included under the ESA, no determination 

pertaining to their listing is relevant; however, effects to potential habitat for the fungi species Cudonia 

monticola (large cudonia) were analyzed. The analysis suggests that under both Alternative 1 and 

Alterntive 3, there exists a sufficient amount of acreage that contains undisturbed thick duff or moss 

layers and rotting wood with high humidity where Cudonia monticola can exist and spread.  The 

following species would not be affected by implementation of Sagehen Project Alternative 1 or 

Alternative 3, because none of these plants or their suitable habitat were found present or within close 

proximity to the project area: Boechera rigidissima var. demota, Astragalus webberi, Epilobium howellii, 

Erigeron miser, Eriogonum umbellatum var. torreyanum, Fissidens aphelotaxifolius, Hydrothyria venosa, 

Ivesia aperta var. aperta, I. aperta var. canina, I. webberi, Lewisia kelloggii spp. hutchisonii, L. k. spp. 

kelloggii, L. longipetala, Pyrrocoma lucida and Tauschia howellii. 

 

Alternative 2 (No Action) would have no direct effects on sensitve terrestrial wildlife, aquatic wildlife 

and plant species beyond existing trends.  Indirect adverse effects from high fuel loading to any and all 

of the sensitive species under Alterntaive 2 could occur related to a high intensity wildfire burning in the 

Sagehen Basin and associated fire suppression activities.  Occupation of the area by invasive plants after 

high intensity wildfires would also likely have adverse effects on sensitive habitat and plant species. 

Migratory Birds 

In late 2008, a Memorandum of Understanding between the USDA Forest Service and the USDI Fish and 

Wildlife Service to Promote the Conservation of Migratory Birds was signed.  The intent of the MOU is to 

strengthen migratory bird conservation through enhanced collaboration and cooperation between the 

Forest Service and the Fish and Wildlife Service (USFWS) as well as other federal, state, tribal and local 

governments.  Within the National Forests, conservation of migratory birds focuses on providing a 

diversity of habitat conditions at multiple spatial scales and ensuring that bird conservation is addressed 
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when planning for land management activities.  A Migratory Landbird Conservation Report, hereby 

incorporated by reference and available upon request, was prepared for the Sagehen Project (February, 

2013).  The findings of the report are described below. 

Alternative 1 of the Sagehen Project would not adversely affect migratory landbird species or their 

associated habitats. Potential effects to migratory species would be minimized through project design, 

integrated design features and adherence to LRMP Standards and Guidelines.  

Alternative 3 of the Sagehen Project would have similar design features as Alternative 1 (such as snag 

and log retention), however would not create snags, nor would it substantially increase overall 

heterogeneity. It would treat fewer acres with only a focus on fuels reduction. There would be less 

direct project impacts on the landscape compared to Alternative 1, simply with fewer acres treated, 

however treatments would be less likely to meet the multiple project objectives.  Overall, Alternative 3 

would not likely adversely affect migratory landbird species or their associated habitats, but would do 

less to restore habitat conditions for many species. 

Under the No Action Alternative, no management actions would take place. Treatments that would 

increase forest resiliency and microsite and stand-level heterogeneity would not be implemented. 

Existing conditions and processes in the analysis area such as stand susceptibility to insect, disease, and 

drought induced mortality; tree mortality rates at projected unsustainable levels; and current potential 

for uncharacteristically large wildfire effects to forest resources within the project area would continue 

to persist or develop along current trajectories. 

Wild and Scenic Rivers 

The Wild and Scenic Rivers Act of 1968 allows for designation of selected rivers in the United States to 

protect outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or 

other similar values. Rivers or sections of rivers, so designated are preserved in their free-flowing 

condition and are not dammed or otherwise impeded.  The Eight Eastside Rivers: Wild and Scenic River 

Study Report, Record of Decision (February, 1999) provides interim management standards for Sagehen 

Creek as a Scenic River until such time as Congress takes action and formally designates the river or 

chooses not to do so.  As classified under the Act, Scenic Rivers are “those rivers or sections of rivers 

that are free of impoundments, with shorelines or watersheds still largely primitive and shorelines 

largely undeveloped, but accessible in places by roads.” 

 

According to the February, 1999 Record of Decision, “Sagehen Creek hosts numerous outstandingly 

remarkable values that are best identified as ecosystem values.”  Outstandingly remarkable values for 

the creek include: hydrology, geology, wildlife, fisheries and plants.  Several of these values are 

associated with the unique wetlands known as fens in the Sagehen Basin.  In addition, historic remains 

of steam engine logging infrastructure are regionally significant and outstandingly remarkable. 

Appendix A of the Eight Eastside Rivers: Wild and Scenic River Study Report, FEIS (July, 1998) provides 

management guidelines for eligible Scenic Rivers on the Tahoe National Forest, including Sagehen Creek.  

According to this management direction, a wide range of silvicultural practices could be allowed within 
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the creek’s ½ mile wide eligible Scenic corridor provided that when such practices are carried out there 

are no substantial adverse effects on the river and its immediate environment.  Project vegetation 

treatments have been designed and located to avoid impacts to cultural resources within the Scenic 

River corridor and the remainder of the project area.   The silvicultural prescriptions proposed under 

Alternatives 1 and 3 avoid substantial adverse impacts to Sagehen Creek, and RCA’s in general, through 

the use of Tractor Keep Out areas to protect stream banks and the use of manual rather than 

mechanical treatment methods in many locations.  Please refer to the RCO analysis (Appendix D) and 

SMR’s (Appendix A) for a detailed accounting of all the protections afforded Riparian Conservation 

Areas, including Sagehen Creek, under the action alternatives.  Under Alternative 1, the treatment 

prescriptions would enhance the ecology of the Scenic River corridor by promoting heterogeneous and 

natural appearing forest stand structure.  Under all the Sagehen Project alternatives the outstandingly 

remarkable values of the Sagehen Creek eligible Scenic River would be protected. 

National Historic Preservation Act 

Section 106 of the National Historic Preservation Act of 1966 requires that: The head of any such Federal 

agency shall afford the Advisory Council on Historic Preservation established under Title II of this Act a 

reasonable opportunity to comment with regard to such undertaking. Preparation of the Sagehen 

Project Archaeological Report under provisions of the Programmatic Agreement with the Advisory 

Council on Historic Preservation and the California State Historic Preservation Office (SHPO) satisfies 

requirements of Section 106 of the National Historic Preservation Act. No significant effect to historic or 

prehistoric cultural resources is anticipated under any project alternatives.  Further detail on the cultural 

resources analysis can be found under FONSI Element 8. 

Clean Water Act 

This project complies with the Clean Water Act through use of "Best Management Practices" designed 

to minimize or prevent the discharge of both point and non-point source pollutants from Forest roads, 

developments and activities. Under the Clean Water Act regulations, the Forest Service is required to 

obtain permits from the Lahontan Regional Water Quality Control Board (LRWQCB). The Forest Service 

is working with the LRWQCB to secure the appropriate permit(s) for this project as discussed below. 

 

The proposed project has incorporated management requirements to meet the water quality objectives 

for beneficial use as established by the Lahontan Regional Water Quality Control Board in the Water 

Quality Control Plan for the Lahontan Regions, and the Federal Clean Water Act (see SMR’s 22, 23 and 

24, Appendix A). It would comply with the Water Quality Objectives and Prohibitions contained in the 

Basin Plan and would meet the requirements for obtaining a Timber Harvest Waiver. It would be eligible 

for the applicable waiver because:  

1) This EA, associated appendices and documents incorporated by reference are the product of an 
interdisciplinary team’s (IDT) review of the project.  

2) The IDT conducted a Cumulative Watershed Effects (CWE) assessment (incorporated by reference 
and summarized in FONSI element #7).  
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3) The IDT will develop a Water Quality Monitoring Plan during the waiver application process to 
specify the actions that would be taken during and after implementation of the proposed actions to 
ensure that water quality objectives are met. 

4) This EA is consistent with NEPA requirements for public comment. 

5) As discussed below, beneficial uses would be maintained and would achieve the highest water 
quality consistent with maximum benefit to the people of the State. 

The water quality objectives for beneficial uses that could potentially be affected by the Sagehen 

Project include sediment, temperature and turbidity, also to a lesser degree pesticides (Boron) and 

oil and grease. Detailed discussions on water quality objectives and effects for beneficial uses are 

presented under FONSI Elements 1 and 7 as well as contained in the Sagehen Project Hydrology 

Report and Appendix D (RCO Analysis) of this EA. 
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Chapter 4:  Agencies and Persons Consulted 

Project Scoping 
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List of Preparers 

 

Name Interdisciplinary Team Role 

Kris Boatner Interdisciplinary Team Leader 

Tim Cardoza Interdisciplinary Team Leader (10/2012 to 3/2013) 

Scott Conway Vegetation Specialist, Silviculture 

Sharon Falvey Hydrologist 

Jon George Recreation Specialist 

Sally Hallowell GIS Specialist 

Roberta Lim Wildlife Biologist 

Tina Mark Wildlife Biologist 

Laurie Perrot NEPA Specialist 

Bob Reugebrink Engineering Technician 

Carrie Smith Archaeologist 

Susan Urie Botanist 

Deborah Urich Aquatic Biologist 

Karie Wiltshire NEPA Specialist 
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Chapter 5:  Documents Incorporated by Reference, 

Acronyms Used and Literature Cited 

Documents Incorporated by Reference 

 

 

Acronyms Used 

 

BMP – Best Management Practice 

CWHR – California Wildlife Habitat Relationship 

DCA - dense cover area 

dbh – diameter at breast height 

EA – environmental assessment 

EPN – eastside pine 

ESO - early seral opening 

FONSI – Finding of No Significant Impact 

GTR – General Technical Report 

HRCA – home range core area (for California spotted owl) 

JPN – Jeffrey pine 

LCT – Lahontan cutthroat trout 

LiDAR – Light Detection and Ranging (laser radar) 

LPN – lodgepole pine 

MRI – montane riparian 

MYLF – Sierra Nevada yellow-legged frog 

NADP - National Atmospheric Deposition Network 

NEPA - National Environmental Policy Act 

NFS – National Forest System 

PA/PN - proposed action and purpose and need 

PAC - protected activity center (for northern goshawk and California spotted owl) 

PSW - Pacific Southwest Research Station 

RCA - Riparian Conservation Area 
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RCO - Riparian Conservation Objective 

ROS – Rate of Spread 

RFR – red fir 

RPM - resource protection measure 

SAF – Special Aquatic Feature 

SCN – subalpine conifer 

SMC – Sierra mixed conifer 

SMR – Standard Management Requirement 

SNFPA ROD - Sierra Nevada Forest Plan Amendment Record of Decision 

SNOTEL - snow telemetry 

SPLAT - strategically placed area treatment 

TKO - Tractor Keep Out area 

TNF - Tahoe National Forest 

UC – University of California 

USGS - United States Geological Survey 

WFR – white fir 

WUI – wildland urban interface 
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